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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To change the light transmissivity and to 
improve the visual angle characteristic, by arranging drive electrodes 
only on the minus side of a vertically oriented liquid crystal layer and 
applying a drive voltage between the drive electrodes. 
SOLUTION: The liquid crystal layer 12 is provided with positive or 
negative dielectric constant anisotropy, and liquid crystal molecules 
12a in the vicinity of a lower side substrate 1 1A are oriented nearly 
vertically to the substrate 1 1 A in a non-driven state of a liquid 
crystal panel that an electric field isn't applied between the 
substrates 11 A, 11B. Further, the liquid crystal molecules 12b in the 
vicinity of an upper side substrate 1 1B are oriented nearly vertically 
to the substrate 1 1B. Although transparent electrodes are formed on 
the inside of respective oriented films of the outside of the substrate 
13A and the substrate 13B, the liquid crystal molecules in the liquid 
crystal layer 12 are oriented nearly vertically to the substrate 
surface, a polarization state of light transmitting through the liquid 
crystal panel hardly isn't changed. On the contrary, in a driven state, 
the liquid crystal molecules are tilted nearly parallel to the substrate 
surface, and the polarization state of light is changed by the tilted 
liquid crystal molecules. 
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** NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st polarizing plate with which the 1st and 2nd substrates which pinch a liquid crystal 
layer, and the side which touches said liquid crystal layer of said 1 st substrate were arranged in the 
opposite side, In the liquid crystal display equipped with the 2nd polarizing plate arranged in the opposite 
side with the side which touches said liquid crystal layer of said 2nd substrate said liquid crystal layer 
The liquid crystal molecule which carries out orientation in the 1st perpendicular direction of orientation 
is included, the condition that external electric field are not impressed — setting — said 1st and 2nd 
substrates — receiving — abbreviation — said 1st substrate The 1st and 2nd electrodes which form 
the electric field which act so that the direction of orientation of said liquid crystal molecule may change 
[ said / 1st ] from orientation toward the 2nd direction of orientation parallel to said 1st and 2nd 
substrates are supported. The 1st orientation field where the direction of orientation of said liquid 
crystal molecule changes [ above / 1st ] in the 1st direction from orientation toward said 2nd direction 
of orientation when said electric field are impressed with said 1st and 2nd electrodes into said liquid 
crystal layer, The liquid crystal display characterized by including the 2nd orientation field which changes 
in the direction in which the direction of orientation of said liquid crystal molecule differs [ said / 1st ] 
from said 1st direction of the 2nd toward said 2nd direction of orientation from orientation. 
[Claim 2] Said liquid crystal molecule is a liquid crystal display according to claim 1 characterized by 
having a forward dielectric constant anisotropy. 

[Claim 3] The 1st polarizing plate with which the 1st and 2nd substrates which pinch a liquid crystal 
layer, and the side which touches said liquid crystal layer of said 1st substrate were arranged in the 
opposite side, In the liquid crystal display equipped with the 2nd polarizing plate arranged in the opposite 
side with the side which touches said liquid crystal layer of said 2nd substrate said liquid crystal layer 
The liquid crystal molecule which carries out orientation in the 1st perpendicular direction of orientation 
is included, the condition that external electric field are not impressed — setting — said 1st and 2nd 
substrates — receiving — abbreviation — said 1st substrate The 1st and 2nd electrodes which form 
the electric field which act so that the direction of orientation of said liquid crystal molecule may change 
[ said / 1st ] from orientation toward the 2nd direction of orientation parallel to said 1st and 2nd 
substrates are supported. The 1st clearance between the 1st substrate of; above, and said 1st polarizing 
plate, The liquid crystal display characterized by forming a phase contrast plate at least in one side of 
the 2nd clearance between said 2nd substrate and said 2nd polarizing plate. 

[Claim 4] Said liquid crystal molecule is a liquid crystal display according to claim 3 characterized by 
having a forward dielectric constant anisotropy. 

[Claim 5] The 1st polarizing plate with which the 1st and 2nd substrates which pinch a liquid crystal 
layer, and the side which touches said liquid crystal layer of said 1st substrate were arranged in the 
opposite side, In the liquid crystal display equipped with the 2nd polarizing plate arranged in the opposite 
side with the side which touches said liquid crystal layer of said 2nd substrate said liquid crystal layer 
The liquid crystal molecule which carries out orientation in the 1st perpendicular direction of orientation 
is included, the condition that external electric field are not impressed — setting — said 1st and 2nd 
substrates — receiving — abbreviation — said 1st substrate The 1st and 2nd electrodes which form 
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the electric field which act so that the direction of orientation of said liquid crystal molecule may change 
[ said / 1st ] from orientation toward the 2nd direction of orientation parallel to said 1st and 2nd 
substrates are supported. The 1st orientation field where the direction of orientation of said liquid 
crystal molecule changes [ above / 1st ] in the 1st direction from orientation toward said 2nd direction 
of orientation when said electric field are impressed with said 1st and 2nd electrodes into said liquid 
crystal layer, The direction of orientation of said liquid crystal molecule goes [ said / 1st ] in said 2nd 
direction of orientation from orientation. The 2nd orientation field which changes in the different 
direction from said 1st direction of the 2nd is included. The 1st clearance between said 1st substrate 
and said 1st polarizing plate. The liquid crystal display characterized by forming a phase contrast plate 
at least in one side of the 2nd clearance between said 2nd substrate and said 2nd polarizing plate. 
[Claim 6] Said liquid crystal molecule is a liquid crystal display according to claim 5 characterized by 
having a forward dielectric constant anisotropy. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display which operates in the so- 
called VA mode which carried out orientation of the liquid crystal which generally has a forward or 
negative dielectric constant anisotropy especially about a liquid crystal display to the abbreviation 
perpendicular direction to the panel side of a liquid crystal display. 
[0002] 

[Description of the Prior Art] The liquid crystal display is widely used as a display of various information 
processors including a computer. A liquid crystal display is small, and although it is used especially for 
the information processor of a portable way in many cases since power consumption is low, application 
is considered also about the information processor of cover halfs, such as the so-called desktop mold. 
[0003] by the way, in the conventional liquid crystal display, the so-called thing in TN (the twist — 
nematic) mode which carried out level orientation of the p mold liquid crystal which has a forward 
dielectric constant anisotropy between the substrates of the liquid crystal display which counters 
mutually has mainly been used. The liquid crystal display in TN mode is characterized by the direction of 
orientation of the liquid crystal molecule contiguous to one substrate twisting 90 degrees to the 
direction of orientation of the liquid crystal molecule contiguous to the substrate of another side. 
[0004] It is constituted so that a black display may be performed in the drive condition that white is 
impressed to electric field by said liquid crystal molecule again in the condition that electric field are not 
impressed to the liquid crystal molecule with which realizing high contrast constitutes a liquid crystal 
panel from a liquid crystal display in TN mode which generally starts difficult consequently and of not 
driving, although various liquid crystal was already developed and the cheap manufacturing technology 
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has been established in the liquid crystal display in this TN mode. In the case of the conventional TN 
mode liquid crystal display, in the condition of not driving, a liquid crystal molecule carries out 
orientation in parallel with the field of a liquid crystal panel, and the direction of orientation of a liquid 
crystal molecule changes to a liquid crystal panel in a drive condition at an abbreviation perpendicular, 
but this In fact, the liquid crystal molecule which adjoins a liquid crystal panel also in a drive condition is 
for light to pass a liquid crystal panel to some extent also in a drive condition by the birefringence which 
the liquid crystal molecule which maintained level orientation and carried out this level orientation forms. 
Even if it is going to display a background black in the liquid crystal display in this TN mode, as a result 
of the birefringence which the liquid crystal molecule near the substrate produces, the black of a 
background will not turn into perfect black in fact, but the problem that light will leak or color will arise. 
Under such a situation, white was made into the background color with the liquid crystal display in the 
conventional TN mode. 

[0005] The liquid crystal layer which has a forward or negative dielectric constant anisotropy between 
the substrates of the pair which constitutes a liquid crystal panel on the other hand, in the liquid crystal 
display in perpendicular orientation or VA mode enclosed so that perpendicular inclination orientation 
might be carried out the condition of not driving — setting — a liquid crystal molecule — a substrate 
side — receiving — abbreviation — since it has perpendicular orientation, light passes a liquid crystal 
layer, without changing most of the plane of polarization, and, as a result, a nearly perfect black display 
is possible for it in the condition of not driving, by [ of a substrate ] arranging a polarizing plate up and 
down. If it puts in another way, the liquid crystal display in this VA mode can realize impossible, very 
high contrast easily in the liquid crystal display in TN mode. Moreover, in the state of the drive which 
impressed drive electric field to the liquid crystal molecule, a liquid crystal molecule rotates the plane of 
polarization of the light beam which carries out orientation in parallel with a panel side and which carries 
out incidence into a liquid crystal panel. However, in the drive condition of VA mode liquid crystal display, 
the liquid crystal molecule which carried out level orientation shows 90-degree twist between one 
substrate and the substrate of another side. By doing in this way, the plane of polarization of the light 
which passes a liquid crystal layer rotates. 

[0006] the physical properties of the liquid crystal in which the VA mode itself is known for many years, 
for example, a negative dielectric constant anisotropy is shown — already — D.de Rossi etc. — it has 
reported (J.Appl.Phys.49(3) and March 1978). 
[0007] 

[Problem(s) to be Solved by the Invention] However, it was presupposed conventionally that display 
quality, such as the response time, a viewing-angle property, and electrical-potential-difference 
retention, was inferior of the liquid crystal display in VA mode even if the contrast ratio is excellent 
compared with the liquid crystal display in TN mode, and earnest research / development efforts 
towards utilization were seldom made. It was believed that especially implementation of the liquid crystal 
panel of the active matrix using a thin film transistor (TFT) was difficult. 

[0008] On the other hand, in the liquid crystal display in VA mode, although the application to the 
indicating equipment of a desktop mold can be especially considered since the contrast which is equal 
to the conventional CRT is acquired, it is required that the liquid crystal display of such a desktop mold 
should have a large area, and a large angle of visibility should be especially obtained besides a response 
being high-speed. Then, this invention sets it as the general purpose to offer the liquid crystal display in 
new and useful VA mode which solved the above-mentioned technical problem. 

[0009] Especially the more concrete purpose of this invention is to offer VA mode liquid crystal display 
using the liquid crystal which has a forward or negative dielectric constant anisotropy optimized about 
an angle of visibility and contrast. 
[0010] 

[Means for Solving the Problem] The 1st and 2nd substrates which pinch a liquid crystal layer as this 
invention indicated the above-mentioned technical problem to claim 1, In the liquid crystal display 



equipped with the 2nd polarizing plate with which the 1st polarizing plate arranged in the opposite side 
with the side which touches said liquid crystal layer of said 1st substrate, and the side which touches 
said liquid crystal layer of said 2nd substrate were arranged in the opposite side The liquid crystal 
molecule which carries out orientation in the 1st perpendicular direction of orientation is included, the 
condition that, as for said liquid crystal layer, external electric field are not impressed — setting — said 
1st and 2nd substrates — receiving — abbreviation — said 1st substrate The 1st and 2nd electrodes 
which form the electric field which act so that the direction of orientation of said liquid crystal molecule 
may change [ said / 1st ] from orientation toward the 2nd direction of orientation parallel to said 1st and 
2nd substrates are supported. The 1st orientation field where the direction of orientation of said liquid 
crystal molecule changes [ above / 1st ] in the 1st direction from orientation toward said 2nd direction 
of orientation when said electric field are impressed with said 1st and 2nd electrodes into said liquid 
crystal layer, With the liquid crystal display characterized by including the 2nd orientation field which 
changes in the direction in which the direction of orientation of said liquid crystal molecule differs [ said 
/ 1st ] from said 1st direction of the 2nd toward said 2nd direction of orientation from orientation As 
indicated to claim 2, said liquid crystal molecule with or the liquid crystal display according to claim 1 
characterized by having a forward dielectric constant anisotropy Or the 1st and 2nd substrates which 
pinch a liquid crystal layer as indicated to claim 3, In the liquid crystal display equipped with the 2nd 
polarizing plate with which the 1st polarizing plate arranged in the opposite side with the side which 
touches said liquid crystal layer of said 1st substrate, and the side which touches said liquid crystal 
layer of said 2nd substrate were arranged in the opposite side The liquid crystal molecule which carries 
out orientation in the 1st perpendicular direction of orientation is included, the condition that, as for said 
liquid crystal layer, external electric field are not impressed — setting — said 1st and 2nd substrates — 
receiving — abbreviation — said 1st substrate The 1st and 2nd electrodes which form the electric field 
which act so that the direction of orientation of said liquid crystal molecule may change [ said / 1st ] 
from orientation toward the 2nd direction of orientation parallel to said 1st and 2nd substrates are 
supported. The 1st clearance between the 1st substrate of; above, and said 1st polarizing plate, With the 
liquid crystal display characterized by forming a phase contrast plate at least in one side of the 2nd 
clearance between said 2nd substrate and said 2nd polarizing plate As indicated to claim 4, said liquid 
crystal molecule with or the liquid crystal display according to claim 3 characterized by having a forward 
dielectric constant anisotropy Or the 1st and 2nd substrates which pinch a liquid crystal layer as 
indicated to claim 5, In the liquid crystal display equipped with the 2nd polarizing plate with which the 1st 
polarizing plate arranged in the opposite side with the side which touches said liquid crystal layer of said 
1st substrate, and the side which touches said liquid crystal layer of said 2nd substrate were arranged in 
the opposite side The liquid crystal molecule which carries out orientation in the 1st perpendicular 
direction of orientation is included, the condition that, as for said liquid crystal layer, external electric 
field are not impressed — setting — said 1st and 2nd substrates — receiving — abbreviation — said 
1st substrate The 1st and 2nd electrodes which form the electric field which act so that the direction of 
orientation of said liquid crystal molecule may change [ said / 1st ] from orientation toward the 2nd 
direction of orientation parallel to said 1st and 2nd substrates are supported. The 1st orientation field 
where the direction of orientation of said liquid crystal molecule changes [ above / 1st ] in the 1st 
direction from orientation toward said 2nd direction of orientation when said electric field are impressed 
with said 1st and 2nd electrodes into said liquid crystal layer, The direction of orientation of said liquid 
crystal molecule goes [ said / 1st ] in said 2nd direction of orientation from orientation. The 2nd 
orientation field which changes in the different direction from said 1st direction of the 2nd is included. 
The 1st clearance between said 1st substrate and said 1st polarizing plate, With the liquid crystal display 
characterized by forming a phase contrast plate at least in one side of the 2nd clearance between said 
2nd substrate and said 2nd polarizing plate Or as indicated to claim 6, said liquid crystal molecule is 
solved with the liquid crystal display according to claim 5 characterized by having a forward dielectric 
constant anisotropy. 
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In the liquid crystal display in perpendicular orientation mode, by arranging the 1st and 2nd drive 
electrodes only in the 1 side of the liquid crystal layer which carried out perpendicular orientation, and 
impressing driver voltage between said 1st and 2nd drive electrodes, in the drive condition of a liquid 
crystal display, the direction of orientation of said liquid crystal molecule changes from said 
perpendicular orientation condition toward a level orientation condition, and, according to [operation] 
this invention, the light transmittance of a liquid crystal display changes. In order to change in 
accordance with the electric field by which the direction of a liquid crystal molecule is formed between 
said 1st electrode and 2nd electrode in that case, the 1st orientation field the direction of orientation of 
the liquid crystal molecule to the 1st and 2nd substrates has a reverse relation mutually, and the 2nd 
orientation field are formed, and, as a result, the viewing-angle property of a liquid crystal display 
improves. Moreover, in the perpendicular orientation mode liquid crystal display of a configuration of 
having arranged the drive electrode on this same substrate, a viewing-angle property can be greatly 
raised by adjoining said 1st or 2nd substrate, and arranging a phase contrast plate. 
[0011] Hereafter, the principle of this invention is explained. Drawing 1 shows the fundamental 
configuration of the liquid crystal display by this invention. With reference to drawing 1 , 2nd polarizing 
plate (analyzer) 13B to which 1st polarizing plate (polarizer) 13A which has an absorption shaft has an 
absorption shaft in the direction shown by arrow-head 3b up again is arranged in the direction which 
showed the liquid crystal display 10 by arrow-head 13a under said liquid crystal panel including the liquid 
crystal panel which consists of glass substrates 1 1 A and 1 1 B of the pair which counters mutually, and a 
liquid crystal layer 12 enclosed between them. 

[0012] The liquid crystal which constitutes the liquid crystal layer 12 is liquid crystal which has a 
forward or negative dielectric constant anisotropy, and orientation of the liquid crystal molecule 12a 
near the bottom substrate 1 1 A is carried out to an abbreviation perpendicular to substrate 1 1 A in the 
condition of a liquid crystal panel of not impressing electric field between substrate 1 1 A and 1 1 B and of 
not driving. Similarly, orientation of the liquid crystal molecule 12b near the top substrate 1 1B is carried 
out to an abbreviation perpendicular to substrate 1 1B. If it puts in another way, a liquid crystal display 
10 constitutes the liquid crystal display which operates in the so-called VA mode. 
[0013] The director in which bottom substrate 1 1 A supports with the example of a configuration of 
drawing 1 the 1st orientation film (not shown) by which rubbing was carried out in the direction offset 
about 22.5 degrees in the direction of a counterclockwise rotation from the longitudinal direction to an 
upper principal plane, and the direction of orientation of a liquid crystal molecule is shown points at the 
direction which inclined [ of this 1st orientation film ] to the upper part at the include angle of about 89 
degrees from rubbing about liquid crystal molecule 12a. Similarly, the director in which bottom substrate 
1 1B supports the 2nd orientation film (not shown) by which rubbing was carried out in the direction 
offset about 22.5 degrees in the direction of a clockwise rotation from the longitudinal direction to a 
bottom principal plane, and the direction of orientation of a liquid crystal molecule is shown points at the 
direction to which it inclined at the include angle of about 89 degrees caudad from [ of this 2nd 
orientation film ] rubbing about liquid crystal molecule 12b. That is, a liquid crystal molecule forms a 45- 
degree twist angle among the up-and-down substrates 1 1 A and 1 1 B into the liquid crystal layer 1 2. 
However, as shown in drawing 1 , in case a liquid crystal panel is formed from Substrates 1 1A and 1 1B, 
Substrates 1 1 A and 1 1 B are combined with sense which the direction of rubbing counters at the include 
angle of 45 degrees mutually. 

[0014] Polarizer 13A which has absorption shaft 13a is arranged in the liquid crystal panel bottom which 
consists of substrates 1 1A and 1 1B, and the light which carries out incidence from a lower part is 
polarized in the direction which intersects perpendicularly with absorption shaft 13a. Similarly analyzer 
13B which has absorption shaft 13b is arranged in the liquid crystal panel bottom, and the light which 
passed the liquid crystal panel is polarized in the direction which intersects perpendicularly with 
absorption shaft 13b. Therefore, if the light which polarized by polarizer 13A passes a liquid crystal panel 
without change of plane of polarization as it is when polarizer 13A and analyzer 13B are arranged so that 



the absorption shafts 13a and 13b may intersect perpendicularly mutually, this light will be intercepted 
by analyzer 13B and a black display will be obtained. 

[0015] Although a transparent electrode (not shown) is formed the outside of substrate 13A, and inside 
each orientation film of substrate 13B, in the condition of not impressing driver voltage to an electrode 
and of not driving, orientation of the liquid crystal molecule in the liquid crystal layer 12 is carried out to 
an abbreviation perpendicular to a substrate side like liquid crystal molecule 12a or 12b, and the 
polarization condition of the light which passes a liquid crystal panel as a result hardly changes. That is, 
in said liquid crystal display 10, an ideal black display is realized in the condition of not driving. On the 
other hand, in the state of a drive, a liquid crystal molecule inclines in abbreviation parallel in a substrate 
side, and the light which passes a liquid crystal panel changes a polarization condition with this inclined 
liquid crystal molecule. A paraphrase obtains a white display in a drive condition in a liquid crystal display 
10. 

[0016] Drawing 2 (A) shows the contrast ratio at the time of changing variously the include angles phi 
and theta of the absorption shafts 13a and 13b of polarizer 13A and analyzer 13B about this liquid 
crystal display 10. However, include angles phi and theta are defined as shown in the top view of drawing 
2 R> 2 (B), and a contrast ratio compares the condition of having impressed the condition (driver 
voltage 0V) of not driving, and the driver voltage of 5V. In the example of drawing 2 (A), as liquid crystal 
which constitutes the liquid crystal layer 12, the thing (for example, liquid crystal product more nearly 
available than Merck Japan as a trade name MJ95785) of deltan=0.0813 and deltaepsilon=-4.6 was used, 
and the commercial thing, for example, NITTO DENKO G1220DU, was used as polarizing plates 13A and 
13B. Moreover, the thickness of a liquid crystal cell, i.e., thickness d of the liquid crystal layer 12, is set 
as 3.5 micrometers. deltan=ne-n0 [ however, ] it is — ne and no It is the refractive index of the 
abnormality light in liquid crystal, and forward Tsunemitsu, respectively. Moreover, deltaepsilon 
expresses a dielectric constant anisotropy. 

[0017] First with reference to drawing 2 (B), this drawing shows the include angle theta which the 
include angle phi which polarizer absorption shaft 13a to the twist angle of the liquid crystal molecule in 
a liquid crystal display 10 and the center line of the twist makes, and analyzer [ further as opposed to 
the center line of said twist] absorption shaft 13b make. However, unlike the display of drawing 1 , in 
the liquid crystal display 10, 180 degrees of sense of top substrate 1 1 B are reversed, and the top view 
of drawing 2 (B) has shown that it becomes in the same direction as the sense of bottom substrate 11 A, 
in order to show a twist angle and its center line clearly. 

[0018] With reference to drawing 2 (A), the contrast ratio of a liquid crystal display 10 Polarizer 13A and 
analyzer 13B become the maximum in a crossed Nicol condition, i.e., the condition that absorption shaft 
13a and absorption shaft 13b intersect perpendicularly. In the condition that the include angle which 
polarizer absorption shaft 13a on the basis of the twist center line corresponding to the straight line 
which connects phi= 45 degrees, i.e., 0-degree-180 " of drawing 2 (B), especially makes is 45 degrees, it 
turns out that contrast becomes max. This include angle that analyzer absorption shaft 13b on the basis 
of a twist center line similarly makes in the state of a crossed Nicol becomes 1 35 degrees. Moreover, 
the same maximum contrast of obtain [ even if it sets include angles phi and theta as -45 degrees and - 
135 degrees in drawing 2 (B), respectively ] is clear. In this case, the include angle which the include 
angle made to said twist center line of absorption shaft 13a in drawing 1 R> 1 makes to said twist center 
line of 135 degrees and absorption shaft 13b becomes 45 degrees. 

[0019] Although the contrast ratio which exceeds 700 also in setup [ which / of phi and theta ] is 
obtained in the liquid crystal display 10 by this invention so that drawing 2 (A) may show, this result 
shows the predominance of VA liquid crystal display to the usual twist nematic (TN) liquid crystal 
display with which only at most about 100 contrast ratio is obtained. 

[0020] Drawing 3 (A) - (D) is drawing explaining the operating characteristic of the liquid crystal display 
10 of drawing 1 . However, what was explained previously is being used for liquid crystal and a polarizing 
plate. Among these, drawing 3 (A) is the wave form chart showing the wave of the electrical-potential- 



-8- 



difference pulse impressed to a liquid crystal display 10, and drawing 3 (B) shows change of the 
permeability of the liquid crystal display 10 produced corresponding to the electrical-potential- 
difference pulse of drawing 3 (A) with a continuous line and a broken line, respectively about the case 
which did not add chiral material in the liquid crystal layer 12 where it case and adds. However, the 
result of drawing 3 (B) is a thing about what set thickness d of a liquid crystal cell as 3.5 micrometers, 
and the twist angle of a liquid crystal molecule is made into 45 degrees as explained previously, a ratio 
[ as opposed to / in the pitch p of chiral material / thickness d of the liquid crystal layer 12 at the 
example of illustration ] — it has set up so that d/p may be set to 0.25. When chiral material is not 
added so that drawing 3 (B) may show, although high fixed light transmittance is shown substantially, 
when [ whose liquid crystal display 10 corresponded to the applied-voltage pulse ] chiral material is 
added in the liquid crystal layer 12, it turns out that the permeability of a liquid crystal display 10 
decreases with time amount. If it puts in another way, in the liquid crystal display 10 in VA mode, 
addition of the chiral material currently generally used with the liquid crystal display in TN mode will 
bring about degradation of the dynamic-response property which is not desirable. 
[0021] Drawing 3 (C) shows change of a dynamic permeability property in the liquid crystal display 10 
which set thickness d of a liquid crystal cell to 3.5 micrometers about the case where the twist angle of 
a liquid crystal molecule is changed in 0 degree - 90 degrees. The dynamic permeability property 
accompanying the input pulse of drawing 3 (A) is hardly influenced depending on the twist angle of a 
liquid crystal molecule so that drawing 3 (C) may show. Control of this twist angle is made by controlling 
the direction of rubbing of the molecular orientation film on substrate 1 1A and 1 1B. 
[0022] Drawing 3 (D) shows change of the dynamic permeability property at the time of changing 
thickness d of a liquid crystal cell in 4.5 to 2.5 micrometers. Although the permeability accompanying the 
input pulse of drawing 3 R> 3 (A) decreases while the eel thickness d decreases so that drawing 3 (D) 
may show The index TON which shows a speed of response, i.e., time amount until permeability reaches 
90% of a saturation value (permeability = 100%) from 0% at the time of ON, Moreover, time amount TOFF 
until permeability falls from a saturation value to 10% at the time of OFF It decreases, so that eel 
thickness decreases, therefore it turns out that a speed of response increases. If the eel thickness d is 
especially set as 2.5 micrometers or less, the standup and falling of a dynamic permeability 
characteristic curve will become very steep. 

[0023] Drawing 4 (A) and (B) show the configuration at the time of using the liquid crystal which has a 
negative dielectric constant anisotropy in the liquid crystal layer 12 in the liquid crystal display of 
drawing 1 . With reference to drawing 4 (A) and (B), on glass substrate 1 1 A, electrode pattern 11a and 
molecular orientation film 11a' is formed, and electrode pattern 11b and molecular orientation film 11b' is 
formed on glass substrate 11B, and the liquid crystal layer 12 is pinched between molecular orientation 
film 11a' and 11b'. 

[0024] Among these, although the condition of drawing 4 (A) shows the condition that driver voltage is 
not impressed and of not driving, between electrode pattern 1 1a and electrode pattern 1 1b, in this 
condition of not driving, orientation of the liquid crystal molecule is substantially carried out 
perpendicularly to a substrate principal plane according to an operation of molecular orientation film 11a' 
and 11b\ Next, if driver voltage is impressed between said electrode pattern 11a and 11b, as shown in 
drawing 4 (B), orientation of the liquid crystal molecule which has a negative dielectric constant 
anisotropy will be carried out to horizontally an abbreviation rectangular cross is carried out to drive 
electric field. 

[0025] Drawing 5 (A) and (B) show the configuration at the time of using the liquid crystal which has a 
forward dielectric constant anisotropy in the liquid crystal layer 12 in VA mode liquid crystal display of 
drawing 1 . However, the same reference mark is given to the part corresponding to the part explained 
previously, and explanation is omitted. With the configuration of drawing 5 (A) and (B), an electrode 
pattern is not formed on substrate 1 1B, but electrode pattern 1 1a by which a pair adjoins only on 
substrate 1 1 A is formed. 
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[0026] In the condition shown in drawing 5 (A) of not driving, orientation of the liquid crystal molecule is 
too carried out to an abbreviation horizontal in accordance with the electric field formed between the 
electrodes of said pair in the drive condition shown in drawing 5 (B) like drawing 4 (A) according to an 
operation of the molecular orientation film although orientation is carried out to the abbreviation 
perpendicular to the substrate principal plane. Drawing 6 shows the liquid crystal display 20 of a 
configuration of having inserted phase contrast compensation film 14A in one side of the liquid crystal 
panel 11 which consists of a liquid crystal layer 12 enclosed Substrates 1 1 A and 1 1 B and between them 
in drawing 1 , in order to improve further the viewing-angle property of the liquid crystal display 10 of 
drawing 1 . 

[0027] With reference to drawing 6 , phase contrast compensation film 14A retardation deltan~d1 
(deltan=ny-nz =nx~nz;nx, ny, and nz — respectively — the refractive index of the main shaft x of an 
index ellipsoid, y, and the direction of z — ) negative to the direction of z d1 It has the thickness of a 
retardation film, and is arranged between a liquid crystal panel 11 and polarizer 13A, respectively, and 
the birefringence of the light which passes a liquid crystal panel 1 1 is compensated. 
[0028] Drawing 7 -22 show the viewing-angle property of a liquid crystal display 20 that this phase 
contrast compensation film 14A was able to be prepared, about the case where the magnitude of 
retardation R' of film 14A is changed variously. However, in drawing 7 -22, the viewing angle in which the 
include-angle value of 0.0 degrees of a circumferencial direction, 90.0 degrees, 180.0 degrees, and 270.0 
degrees of each azimuth were measured, and the concentric circle measured the direction of a panel 
transverse plane as 0 degree is shown at intervals of 20 degrees. Therefore, the concentric circle of the 
outermost periphery expresses with illustration the viewing angle which is 80.0 degrees. Moreover, as for 
each contour line, contrast ratio CR expresses contrast lines, such as 500.0,200.0,100.0, and 50.0, 10.0. 
[0029] Using [ and ] the liquid crystal which has the Merck Japan MJ941296 grade and a negative 
dielectric constant anisotropy as a liquid crystal layer 12, for example in the case of which [ of drawing 7 
-22 ], a viewing-angle property is a thing at the time of impressing the driver voltage pulse of 0V/5V to 
a liquid crystal panel. However, the same viewing-angle property is acquired also when the liquid crystal 
in which a forward dielectric constant anisotropy is shown as a liquid crystal layer 1 2 is used. Therefore, 
the result of drawing 7 -22 is equally materialized also to VA mode liquid crystal display using the liquid 
crystal which has the forward dielectric constant anisotropy shown in drawing 5 (A) and (B) also as 
opposed to VA mode liquid crystal display using the liquid crystal which has the negative dielectric 
constant anisotropy shown in drawing 4 (A) and (B). 

[0030] Especially, in drawing 7 -16, further, the twist angle of a liquid crystal molecule was made into 45 
degrees, and 3 micrometers of pre tilt angles were made [ birefringence deltan of a liquid crystal panel 
1 1 ] into 89 degrees for 0.0804 and the eel thickness d. In this case, retardation deltan-d of a liquid 
crystal panel 1 1 is set to 241 nm. In the example of drawing 7 , retardation R' is 108nm, to ratio 
RVdeltan-d to the retardation value of 241 nm of a liquid crystal panel being set to 0.45, retardation R' is 
144nm and said ratio RYdeltan-d has become 0.6 by the example of drawing 8 . In the example of 
drawing 9 , retardation R* to 0.75 said ratio R'/deltan-d by 180nm furthermore, in the example of drawing 
10 To 0.82, said ratio RVdeltan-d by 198nm in the example of drawing 1 1 [ retardation R' ] To 0.90, said 
ratio R'/deltan-d by 216nm in the example of drawing 12 [ retardation R' ] To 0.97, said ratio RVdeltan- 
d by 234nm in the example of drawing 1 3 [ retardation R' ] To 1.05, said ratio RVdeltan-d by 252nm in 
the example of drawing 1414 [ retardation total value R' ] To 1.12, said ratio R'/deltan-d by 270nm in 
the example of drawing 15 [ retardation R' ] Retardation R' is 288nm, said ratio RVdeltan-d is become to 
1.20, and said ratio RVdeltan-d has become 1.34 by R'324nm of retardations in the example of drawing 
16 further. 

[0031] With reference to drawing 7 -16, it turns out that the viewing-angle property which shows 
especially the liquid crystal display 20 to drawing 1 1 or drawing 1 2 and which whose ratio RVdeltan-d is 
about (0.97-1.05) one range, and was especially excellent is shown. When it puts in another way, the 
result of drawing 7 -16 shows that the viewing-angle property of a liquid crystal display 20 is improved 
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remarkably by adjoining a liquid crystal panel 1 1 , and the retardation value's of abbreviation being in the 
retardation value of a liquid crystal panel by carrying out, and arranging phase contrast compensation 
filrnHA. 

[0032] In the configuration of drawing 6 , the result explained above is materialized, also when phase 
contrast compensation film 14B different from said phase contrast compensation film 14A is arranged 
above a liquid crystal panel 11. However, said retardation R' becomes phase contrast compensation film 
14A and the total value of phase contrast compensation film 14B in this case. In the configuration of 
drawing 6 , drawing 1 7 -22 make retardation deltan-d of a liquid crystal panel 1 1 carry out abbreviation 
coincidence of sum total retardation R' of phase contrast compensation film 14A and/or 14B, and show 
the viewing-angle property at the time of changing thickness d of the liquid crystal layer 12 in a liquid 
crystal panel 1 1. However, in drawing 17 -22, a high line, such as having expressed with CR=10, shows 
the viewing angle from which a contrast ratio 10 is obtained. 

[0033] If 1 micrometer, therefore retardation deltan-d of a liquid crystal panel 1 1 become [ thickness d ] 
less than [ 82nm or it ] as shown in drawing 1 7 -22, a viewing-angle property will deteriorate clearly, and 
if 5 micrometers, therefore retardation deltan-d of a liquid crystal panel 1 1 are set to 410nm or more by 
thickness d, a viewing-angle property will deteriorate again. From this, in the liquid crystal display 20 of 
drawing 6 , more preferably, the retardation of a liquid crystal panel 1 1 is 82nm or more, and is 
understood that it is [ about 80nm or more / about 410nm or less ] desirable to set it as 400nm or less 
more preferably. The same conclusion is equally applied also to the liquid crystal display using the 
forward dielectric constant anisotropy liquid crystal shown in drawing 5 (A) and (B) only to the liquid 
crystal display using the negative dielectric constant anisotropy liquid crystal shown in drawing 4 (A) and 
(B). 

[0034] Drawing 23 -28 show the permeability to the direction of a transverse plane of the liquid crystal 
display 20 of drawing 6 at the time of changing thickness d of the liquid crystal layer 12 variously about 
each color (B= blue, G= green, R= blue) which constitutes three primary colors. However, permeability 
measured applied voltage, making it change from 0V to 6V. As shown in drawing 23 -26, when thickness 
d of a liquid crystal layer is below 1 micrometer (deltan-d=82nm), even if it impresses the driver voltage 
of 6V, permeability is very low also in which color ( drawing 23 ). 

[0035] On the other hand, when thickness d of a liquid crystal layer is increased to 1 micrometers or 
more, as the permeability at the time of a liquid crystal display drive increases greatly and said each 
color in three primary colors is shown especially in drawing 26 and 27 When thickness d of said liquid 
crystal layer 12 is set to 4-5 micrometers, the almost same permeability is realized about each color of 
R, G, and B by setting the magnitude of a driver voltage pulse as about 4 V. 

[0036] the case where it sets up more than 6 micrometers or it as the thickness of the liquid crystal 
layer d is increased further and it is shown in drawing 28 on the other hand — each color of R, G, and B 
— abbreviation — permeability [ as opposed to / although it hits and comes out / each color of R, G, 
and B in this case ] with the driver voltage a little lower than 3V from which equal permeability is 
obtained — abbreviation — it will narrow rather than the range of driver voltage which becomes equal 
can set to drawing 26 or drawing 27 . A paraphrase produces the problem which a white display colors 
by slight fluctuation of driver voltage with the configuration of drawing 28 . However, in the liquid crystal 
display actually mass-produced, control of strict driver voltage is difficult. 

[0037] As for thickness d of the liquid crystal layer 12, also from this, it is desirable in the liquid crystal 
display of drawing 6 that they are 1 micrometers or more and 6 micrometers or less. It is desirable that 
the retardations of the liquid crystal layer 12 are about 80nm or more and about 400nm or less in 
connection with this. The same conclusion is equally applied also to VA mode liquid crystal display using 
the forward dielectric constant anisotropy liquid crystal shown in drawing 5 (A) and (B) only to VA mode 
liquid crystal display using the negative dielectric constant anisotropy liquid crystal shown in drawing 4 
(A) and (B). 

[0038] At least all directions show about an angle color change observed when drawing 29 -33 change a 
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polar angle from +80 degrees to -80 degrees in the liquid crystal display of drawing 6 . However, drawing 
29 -33 are drawing which plotted observed color change to CIE (1931) standard colorimetric system. A 
broken line shows the case where an azimuth is 90 degrees when the azimuth of a thin continuous line 
is 45 degrees about the case where the azimuth of a thick line is 0 degree, among drawing 29 - 33. 
[0039] First, when 1 micrometer, therefore retardation deltan-d of a liquid crystal panel 1 1 are set to 
82nm for thickness d of the liquid crystal layer 12 with reference to drawing 29 , even if any of a polar 
angle and an azimuth change, change of the color observed is slight. However, as shown in drawing 30 , 
when thickness d of the liquid crystal layer 12 sets to 3 micrometers (deltan-d=246nm), color change 
becomes a little large. However, in the case of drawing 30 , the azimuth dependency of color change is 
not observed yet. 

[0040] On the other hand, in the case of drawing 31 which set thickness d of the liquid crystal layer 12 
to 4 micrometers (deltan-d=328nm), color change which color change from which a liquid crystal display 
20 arises becomes still larger, and is with the case where an azimuth is 90 degrees, and the case where 
it is 0 degree or 45 degrees, and is different comes to be observed. Furthermore, as shown in drawing 
32 , when thickness d of the liquid crystal layer 12 is set as 5 micrometers (deltan-d=410nm), or when 
[ as shown in drawing 33 , ] thickness d is set as 6 micrometers (deltan-d=492nm), color change 
observed becomes very large. 

[0041] The result of drawing 29 -33 shows that it is desirable to set retardation deltan-d of the liquid 
crystal layer 12 to drawing 28 and about 300nm or less, for example, middle 280nm of 29, when applying 
the liquid crystal display in VA mode to the full color liquid crystal display with which it is required of a 
wide-field-of-view angle. The same conclusion is equally applied also to VA mode liquid crystal display 
using the forward dielectric constant anisotropy liquid crystal shown in drawing 5 (A) and (B) only to VA 
mode liquid crystal display using the negative dielectric constant anisotropy liquid crystal shown in 
drawing 4 (A) and (B). 

[0042] Furthermore, in the liquid crystal display 20 of drawing 6 , the artificer of this invention set 
thickness d of the liquid crystal layer 12 as 3 micrometers, and investigated the effect which the twist 
angle which a liquid crystal molecule forms between the top face of the liquid crystal layer 12 and an 
inferior surface of tongue has on a viewing-angle property. Drawing 34 -36 show the viewing-angle 
property at the time of making a ******** twist angle into 0 degree, 90 degrees, and 180 degrees. As 
shown in drawing 34 -36, most substantial change of the viewing-angle property by the twist angle is 
not seen. The same relation is equally materialized also to VA mode liquid crystal display using the 
forward dielectric constant anisotropy liquid crystal shown in drawing 5 (A) and (B) also as opposed to 
VA mode liquid crystal display using the negative dielectric constant anisotropy liquid crystal shown in 
drawing 4 (A) and (B). 

[0043] Moreover, the experiment of the more than explained with reference to drawing 6 or subsequent 
ones is performing no addition of chiral material currently generally performed with the usual TN mode 
liquid crystal display to the liquid crystal layer 1 2 which constitutes a liquid crystal display 20. Drawing 
37 shows the permeability which the liquid crystal display 20 of drawing 6 R> 6 at the time of using the 
Merck Japan liquid crystal MX941296 (deltan=0.082, deltaepsilon=-4.6) as liquid crystal, and using 
G1220DU of NITTO DENKO as a polarizing plate shows in a black display mode about the case where a 
polar angle is changed from 0 degree to 80 degrees in a 90-degree azimuth. However, thickness d of the 
liquid crystal layer 12 could be 3.5 micrometers. In this case, retardation deltan-d which the liquid 
crystal layer 12 forms is set to 287nm. 

[0044] The permeability in a black display mode can be minimized by setting retardation value R' of 
phase contrast compensation film 14A as about 287nm equal to the retardation of the liquid crystal 
layer 12 so that drawing 37 may show. The same relation is equally materialized also to VA mode liquid 
crystal display using the forward dielectric constant anisotropy liquid crystal shown in drawing 5 (A) and 
(B) also as opposed to VA mode liquid crystal display using the negative dielectric constant anisotropy 
liquid crystal shown in drawing 4 (A) and (B). 
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[0045] The artificer of this invention considered further the effect which addition of chiral material has 
on a viewing-angle property in VA mode liquid crystal display. Although the effectiveness of the chiral 
material to a viewing-angle property does not show up notably in the liquid crystal display in VA mode 
since abbreviation perpendicular orientation of the liquid crystal molecule is carried out in the state of 
un-driving [ which does not impress driver voltage ] as roughly shown in drawing 38 (A), the liquid- 
crystal molecule shown in drawing 38 (B) is considered that a certain effectiveness by regulation of the 
chiral pitch by chiral material shows up in the drive condition which carries out level orientation. In the 
condition of drawing 38 (B), a liquid crystal molecule is twisted by chiral material on the uniform twist 
square decided by the chiral pitch p of chiral material, and thickness d of a liquid crystal layer in the 
thickness direction of a liquid crystal layer. On the other hand, in not adding chiral material, as shown in 
drawing 39 (A), since the regulation of the chiral pitch according [ in / but / a drive condition ] to chiral 
material as the case of drawing 38 (A) which added chiral material with the same orientation of the liquid 
crystal molecule in the condition of not driving does not exist, the twist of a liquid crystal molecule 
becomes an ununiformity. That is, although the twist of a liquid crystal molecule is produced near the 
molecular orientation film currently supported by the vertical substrate, respectively as shown in 
drawing 39 (B), in the field (the field C in drawing 39 (B)) of the thickness direction Kaminaka center 
section of the liquid crystal layer 12, the twist of a liquid crystal molecule is hardly produced. 
[0046] The viewing-angle property at the time of adding chiral material and setting a d/p ratio to 0.25 
about the case where drawing 40 set thickness d of the liquid crystal layer 12 to 3 micrometers in the 
liquid crystal display 20 of drawing 6 , and the twist angle of a liquid crystal molecule is further made 
into 90 degrees, is shown. It turns out that ten or more fields are decreasing in number [ the contrast 
ratio ] as compared with drawing 35 which shows a viewing-angle property when the viewing-angle 
property of drawing 40 does not add chiral material in the liquid crystal display of the same configuration. 
That is, in the liquid crystal display in VA mode, it comes to a conclusion also from the point of a 
viewing-angle property that it is desirable not to add chiral material. 

[0047] Similarly drawing 41 and 42 show the brightness property of R [ to the direction of a liquid crystal 
panel transverse plane of the liquid crystal display 20 at the time of making the twist angle of 3 
micrometers and a liquid crystal molecule into 90 degrees for thickness d of the liquid crystal layer 12 ], 
G, and B each color. However, the case where drawing 41 does not add chiral material when drawing 41 
adds chiral material is shown. Clearly, by adding chiral material shows that the brightness of a liquid 
crystal display falls. When chiral material is not added to the twist of a uniform liquid crystal molecule 
arising as a drive condition is shown in drawing 38 (B) when chiral material is added, as this shows 
drawing 39 (B), in the drive condition of a liquid crystal display, the field C which a liquid crystal 
molecule does not twist is formed, and it is thought in this field C that a light beam is for changing plane 
of polarization efficiently. That is, in the liquid crystal display in VA mode, it comes to a conclusion also 
from the point of a brightness property that it is desirable not to add chiral material. The same 
conclusion is equally applied also to VA mode liquid crystal display using the forward dielectric constant 
anisotropy liquid crystal shown in drawing 5 (A) and (B) also as opposed to VA mode liquid crystal 
display using the negative dielectric constant anisotropy liquid crystal shown in drawing 4 (A) and (B). 
[0048] Further, in the liquid crystal display 20 of drawing 6 , the artificer of this invention changed the 
pre tilt angle of a liquid crystal molecule, and investigated change of a viewing-angle property. The result 
is shown in drawing 43 -47. However, the case where drawing 46 sets a pre tilt angle as 75 degrees 
when drawing 45 sets a pre tilt angle as 80 degrees for the case where drawing 44 sets a pre tilt angle 
as 85 degrees for the case where drawing 43 sets a pre tilt angle as 89.99 degrees is shown. 
Furthermore, drawing 47 shows the viewing-angle property of standard TN mode liquid crystal display. 
[0049] An angle of visibility also decreases as a pre tilt angle decreases to the largest angle of visibility 
being realized with reference to drawing 43 -47 in the case of drawing 43 from which the pre tilt angle is 
90 degrees substantially, and when the pre tilt angle shown in drawing 46 is 75 degrees, it will become 
equivalent to the angle of visibility of standard TN mode liquid crystal display shown in drawing 47 . It is 
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desirable to set more preferably 75 degrees or more of 87 degrees or more of pre tilt angles of a liquid 
crystal molecule as 89 degrees or more in the liquid crystal display in VA mode from this. The above 
result is equally materialized also to VA mode liquid crystal display using the forward dielectric constant 
anisotropy liquid crystal shown in drawing 5 (A) and (B) also as opposed to VA mode liquid crystal 
display using the negative dielectric constant anisotropy liquid crystal shown in drawing 4 (A) and (B). 
[0050] 

[Embodiment of the Invention] 

[Example 1] drawing 48 is the sectional view showing the configuration of the liquid crystal display 30 by 
the 1st example of this invention. Glass substrate 31 A which supports orientation film 31a which 
performed transparent electrode 31 a and rubbing processing which consist of ITO with reference to 
drawing 48 , Glass substrate 31 B which supports orientation film 31b which similarly performed ITO 
electrode 31 b f and same rubbing processing uses polymer ball 31 C as a spacer. It doubles with sense to 
which the orientation film 31a and 31b counters mutually, a seal is carried out by the sealant (not 
shown), and a liquid crystal panel is formed. Furthermore, in the space formed by said orientation film 
31a and 31b in said liquid crystal panel, the liquid crystal MJ941296 (deltan=0.0804, deltaepsilon=-4) 
which has a forward or negative dielectric constant anisotropy, for example, the Merck Japan liquid 
crystal, is enclosed by the vacuum pouring-in method, and the liquid crystal layer 32 is formed. With this 
configuration, the thickness d of the liquid crystal layer 32, i.e., eel thickness, is determined by the path 
of spacer ball 31 C of a polymer. 

[0051] furthermore, the phase contrast compensation films 33A and 33B arrange in each upper and 
lower sides of the liquid crystal panel formed by doing in this way — having — moreover — the phase 
contrast compensation film 33A bottom — polarizer 34A — moreover, analyzer 34B is formed in bearing 
on the basis of a twist center line as shown previously at drawing 1 or drawing 6 R> 6 at the phase 
contrast compensation film 33B bottom. That is, in the configuration of drawing 6 , the liquid crystal 
display of drawing 48 corresponds, when the 2nd phase contrast compensation film is prepared between 
a liquid crystal panel 11 and analyzer 13B. 
[0052] 
[Table 1] 
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Table 1 shows the evaluation result in 25-degreeC of the operating characteristic of each liquid crystal 
display at the time of changing thickness d of the liquid crystal layer 32 variously, and a viewing^angle 
property in the liquid crystal display 30 which set the twist angle as 45 degrees. However, the result at 
the time of using the perpendicular orientation material RN 783 made from the Nissan chemistry as 
orientation film 31a and 31b, and using the NITTO DENKO G1220DU polarizing plate, or the Sumitomo 
Chemical SK-1832AP7 polarizing plate as polarizing plates 34A and 34B is shown in Table 1. Moreover, 
although the phase contrast compensation films 33A and 33B shown in drawing 48 are omitted in the 
liquid crystal display of Table 1, a certain amount of [ the protection film of a polarizing plate ] 
retardation compensation is performed. For example, the protection film which the protection film which 
accompanies said G1220DU polarizing plate shows the negative retardation whose magnitude is about 
44nm, and accompanies said SK-1832AP7 polarizing plate shows the negative retardation whose 
magnitude is about 50nm. Moreover, no chiral material is added in the liquid crystal layer 32. 
[0053] With reference to Table 1, thickness d of the liquid crystal layer 32 follows on decreasing, and 
they are build up time Ton and the falling time amount Toff. It turns out that it decreases and the speed 
of response of a liquid crystal display is improved. Moreover, thickness d of said liquid crystal layer 
follows on decreasing, and the viewing-angle range which gives ten or more contrast ratios increases. 
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However, in order for brightness to fall if the thickness of a liquid crystal layer decreases as explained 
also in advance, it is necessary to set up the thickness of the liquid crystal layer 32, as explained 
previously so that it may be restored to the range whose retardation deltan-d is about 80 - 400nm of 
abbreviation. 

[0054] Generally the polarizing plate protection film which has said negative retardation (about 44 or 
50nm) consists of a triacetate cellulose (TAC), and is called a TAC film. Since the retardation is very 
small, since an optical property is hardly influenced, this TAC film is widely used as a protection film of a 
polarizing plate in conventional TN or a conventional STN liquid crystal display with common TN or a 
common STN liquid crystal display. A typical TAC film has the 5-1 5nm forward retardation R in a field, 
and has negative 38~50nm retardation R' in the thickness direction. Moreover, the magnitude of 
Retardation R and R' can be changed by changing the thickness of a film. 

[0055] However, the artificer of this invention found out that the viewing-angle property of a liquid 
crystal display could be raised further with the liquid crystal display in VA mode this time by that a 
viewing-angle property or a contrast ratio is affected also for few retardations of such a TAC film 
therefore that the retardation of a TAC film needs to be optimized, and optimization that starts further. 
However, the TAC film of a polarizing plate outside does not change the optical property of a liquid 
crystal display. 

[0056] In conventional TN or a conventional STN mode liquid crystal display, it has been arranged so 
that a TAC film may become parallel to the absorption shaft of the polarizing plate with which the 
lagging axis adjoins, but in this invention, it became clear that it is desirable to arrange a TAC film so 
that it may intersect perpendicularly with the absorption shaft of the polarizing plate with which the 
lagging axis adjoins so that the back might be explained. In such a case, the effectual retardation of a 
phase contrast compensation film serves as a value which lengthened the forward retardation of a TAC 
film from the forward retardation of a phase contrast compensation film. Therefore, to use the standard 
polarizing plate which has such a TAC film, only the part of the retardation of the TAC film of two 
sheets with which the liquid crystal panel was arranged up and down needs to enlarge the retardation of 
a phase contrast compensation film beforehand rather than a theoretical optimum value. On the 
contrary, in arranging a TAC film in parallel with the absorption shaft of the polarizing plate with which 
the lagging axis adjoins, the effectual retardation of a phase contrast compensation film increases only 
that for two TAC films. For this reason, only the part of the forward retardation for two TAC films needs 
to make small beforehand the retardation of phase contrast compensation film ** to a theoretical 
optimum value. 

[0057] Drawing 49 (A) and (B) show a viewing-angle property when eel thickness d is made to 3 
micrometers and they make a twist angle 45 degrees in the liquid crystal display of the configuration of 
drawing 48 . However, in the example of drawing 49 , chiral material is not added, and said MJ941296 is 
used for liquid crystal, and it uses G1220DU for the polarizing plate. However, the result of drawing 49 
(A) and (B) is the thing of an about when polarizing plates 34A and 34B make the phase contrast 
compensation films 33B and 34B serve a double purpose. 

[0058] Among drawing 49 (A), although a contrast ratio is white and shows ten or more fields, a white 
field is very large and it turns out that the very large viewing-angle property is acquired, moreover, 
drawing 49 (B) shows — as — this liquid crystal display — the direction of a transverse plane — setting 
— 2000 — it is obtained in a near contrast ratio. Drawing 50 (A) and (B) show the viewing-angle 
property at the time of using a commercial phase contrast compensation film (Sumitomo Chemical 
VAC0) as phase contrast compensation films 33A and 33B in the liquid crystal display of drawing 48 . 
However, since a liquid crystal panel has 241 nm retardation value deltan-d, it has set the magnitude of 
sum total retardation value R' of polarizing plates 34A and 34B and the phase contrast compensation 
films 33A and 33B as said 218nm near 241 nm. 

[0059] As drawing 50 (A) shows, it turns out that it amounts to 4000 as the angle-o^visibility field 
where a contrast ratio exceeds 10 in this case is further expanded rather than the case of drawing 49 
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(A) and the contrast ratio of the direction of a panel transverse plane is also shown in drawing 50 (B). 
Although the viewing-angle property explained deteriorating in conventional TN mode liquid crystal 
display extent with VA mode liquid crystal display previously when the pre tilt angle became 75 degrees 
or less in relation to drawing 43 -47 With the configuration of a liquid crystal layer 32 like drawing 48 
which has the phase contrast compensation films 34A and 34B up and down, as a pre tilt angle shows 
75 degrees to drawing 51 , the field which gives a contrast ratio 10 (CR=10) becomes large, and the 
viewing-angle property which can be satisfied as a liquid crystal display is acquired. However, the 
thickness of the liquid crystal layer 32 is the thing of an about when 3 micrometers and a twist angle are 
[ 45 degrees and the pre tilt angle of drawing 51 ] 75 degrees. 

The liquid crystal display by [an example 2], next the 2nd example of this invention is explained. 
[0060] In this example, same MX95785 (deltan=0.0813, deltaepsilon=-4.6) by Merck Co. is used instead 
of MJ941296 of the point as liquid crystal in the liquid crystal display which has the configuration of 
drawing 48 . Since other configurations are the same as the equipment of drawing 48 , the explanation 
about the configuration of equipment is omitted. Drawing 52 shows the standup property of the liquid 
crystal display by this example at the time of setting eel thickness d of the liquid crystal layer 32 to 3 
micrometers about the case where a twist angle is made into 0 degree, 45 degrees, and 90 degrees. In 
this example, chiral material is not added in the liquid crystal layer 32. As drawing 52 shows, it turns out 
[ applied voltage is before or after 10ms in the range which is 4-8V, and build up time TON excelled / 
things / in the liquid crystal display very much except for the case where a twist angle is 0 degree ] that 
it starts and has a property. On the other hand, generally in the liquid crystal display in TN mode, build 
up time TON is 20ms or more. 

[0061] Drawing 53 shows the falling property of the liquid crystal display by this example at the time of 
similarly setting eel thickness d to 3 micrometers about the case where a twist angle is made into 0 
degree, 45 degrees, and 90 degrees. In this example, chiral material is not added in the liquid crystal 
layer 32. It is the falling time amount TOFF so that drawing 53 may show. Also in which twist angle, it is 
before or after 5ms, and it turns out [ the liquid crystal display was very excellent in ] that it falls and 
has a property. On the other hand, with the liquid crystal display in TN mode, it is the falling time 
amount TOFF. Generally it is 40ms or more. 
[0062] 
Table 2] 
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Table 2 shows change of the viewing-angle range which gives the viewing-angle property at the time of 
changing the total value of negative retardation R' which polarizing plates 34A and 34B and the phase 
contrast compensation films 33A and 33B form, especially a contrast ratio 10, and 11 tone-reversal 
include angle in the liquid crystal display by this example. 1 1 tone-reversal include angle expresses the 
direction of a polar angle which is mutually reversed, and is in sight, when 1 1 gradation performs halftone 
in the direction of a transverse plane of a liquid crystal panel. [ of the brightness of the gradation which 
constitutes this halftone ] If such tone reversal arises, a display will be crushed and it will become hard 
to see. For this reason, a tone reversal include angle is so desirable that it is large. However, in this 
example, retardation deltan-d of the liquid crystal layer 32 is forward, and has the value of 246nm. It 
turns out that an angle of visibility expands the total value of retardation R' in which the phase contrast 
compensation films 33A and 33B and polarizing plates 34A and 34B form Table 2 in an azimuth (90 
degrees, -90 degrees, and 1 80 degrees) by carrying out a setup soon at retardation deltan-d of the 
liquid crystal layer 32. 
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[0063] 
[Table 3] 



7ma . 

C ) 


H£££2 5*C 


0 e 90" 180° -90* av. 


0* , «P B S? B, !fr C 180" av. 


0 
45 
90 


44 60 49 60 S3 
43 60 52 81 54 
41 59 50 60 53 


40 40 52 60 38 46 
40 40 50 60 38 46 
40 40 54 64 32 46 



;±) VACfcU G122GDU«ftffi (R* »88nm) 



Table 3 shows change of the viewing-angle property at the time of changing a twist angle, and 1 1 tone- 
reversal include angle in this example. The result of Table 3 shows that the viewing-angle dependency 
by the twist angle does not exist substantially. However, it is the thing of an about, when the phase 
contrast compensation films 33A and 33B do not establish the result of Table 3 but only the phase 
contrast compensation (R -88nm) of polarizing plates 34A and 34B exists. 

[Example 3] drawing 54 shows the configuration of the liquid crystal display 40 by the 3rd example of 
this invention. However, the same reference mark is given to the part explained previously among 
drawing 54 , and explanation is omitted. 

[0064] Although a liquid crystal display 40 has the liquid crystal display 30 explained to drawing 48 , and 
a similar configuration with reference to drawing 54 Instead of having-negative retardation of drawing 48 
phase contrast compensation film 33B 1st phase contrast compensation film (33B) 1 which has a 
forward retardation 2nd phase contrast compensation film (33B) 2 which has a negative retardation Said 
forward phase contrast compensation film 1 (33B) Negative phase contrast compensation film 2 near 
the liquid crystal panel 31 again (33B) It differs at the point arranged in the outside. Phase contrast 
compensation film 2 (33B) It is the phase contrast compensation film (33B) 1 to having an optical axis 
perpendicular to the principal plane of a liquid crystal panel 31. It has an optical axis parallel to the 
principal plane of a liquid crystal panel 31. 

[0065] Drawing 55 shows the permeability of the black display condition (at the time of un-driving) over 
various polar angles when thickness d of the liquid crystal layer 32 is made to 3.5 micrometers and it 
makes a twist angle 45 degrees in the liquid crystal display 40 of drawing 54 . However, it sets to 
drawing 55 and is the forward phase contrast compensation film (33B) 1. A retardation is set to 100nm 
and the optical axial angle theta is changed variously. The optical axial angle theta is [ as opposed to / 
as shown in drawing 54 / a twist medial axis ] the phase contrast compensation film (33B) 1 . It defines 
as an include angle which an optical axis makes. It is the negative phase contrast compensation film 
(33B) 2 in that case. The permeability with which a retardation value spreads abbreviation etc. on 
retardation deltan-d of said liquid crystal panel 31 and which has set up and was illustrated is a thing 
about the direction of 90-degree azimuth. 

[0066] With reference to drawing 55 , also in which polar angle, when the optical axial angle theta is 
about 45 degrees, it turns out that the permeability of a black display condition becomes min. Thus, 
improvement in a viewing-angle property is realizable by minimizing the permeability of a black display 
about all viewing angles. In drawing 55 , when polar angles are 0 degree and 20 degrees, also in about 
135-degree optical axial angle, the permeability of a black display condition becomes min, but since a 
polar angle becomes [ permeability ] large in 40 degrees or more in this case, an improvement of a 
desirable viewing-angle property is not brought about. 

[0067] It sets to the liquid crystal display 40 of drawing 54 , and drawing 56 is the forward phase 
contrast compensation film (33B) 1. The permeability of the black display condition at the time of 
changing a retardation is shown about various polar angles. However, also in the case of drawing 56 , the 
azimuth is made into 90 degrees. It is the forward phase contrast compensation film (33B) 1 for referring 
to drawing 56 . By setting a retardation value as the range of 20-60nm, the permeability in a black 
display condition can be minimized about all polar angles. In this case, permeability is less than 0.002. 
[0068] Drawing 57 shows the viewing-angle property of the liquid crystal display 40 of drawing 54 . 
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However, phase contrast compensation film 1 forward in the property of drawing 57 (33B) They are 
25nm and the negative phase contrast compensation film (33B) 2 about Retardation R. Retardation R' is 
set to 240nm. Moreover, thickness of 45 degrees and the liquid crystal layer 32 is set to 3 micrometers 
for the twist angle of a liquid crystal molecule. A very large angle of visibility is obtained by using 
combining a forward and negative phase contrast compensation film so that drawing 57 may show. 
[0069] On the other hand, when sequence is reversed and the same forward and negative phase 
contrast compensation film is arranged, the viewing-angle property of a liquid crystal display 40 will 
narrow remarkably like drawing 58 . When combining a forward and negative phase contrast 
compensation film in a liquid crystal display 40 from this, the physical relationship is important, and it is 
the negative phase contrast compensation film (33B) 2. Forward phase contrast compensation film 1 
(33B) It turns out that it is necessary to arrange outside. 

[0070] Furthermore, drawing 59 shows the viewing-angle property at the time of omitting a phase 
contrast compensation film in the liquid crystal display 40 of drawing 54 . A viewing-angle property will 
narrow very much in this case so that drawing 59 may show. 

[Example 4] drawing 60 is another negative phase contrast compensation film (33A) 2 which has a 
negative retardation also between bottom polarizing plate 34A and a liquid crystal panel 31 in the liquid 
crystal display 40 of drawing 54 further. The liquid crystal display 50 of a configuration of having 
arranged is shown. 

[0071] It sets to said liquid crystal display 40, and drawing 61 is said another negative phase contrast 
compensation film and said another negative phase contrast compensation film (33B) 2. It is said forward 
phase contrast compensation film (33B) 1 about the transmission in the black display condition at the 
time of setting up that abbreviation etc. spreads a total retardation value on the retardation value of 
said liquid crystal panel 31. It is shown as a function of a retardation value. 

[0072] Transmission [ in / so that drawing 61 may show / by this configuration / a black display 
condition ] is the phase contrast compensation film (33B) 1. It becomes min when a retardation is in the 
range which is 50-60nm. Namely, this phase contrast compensation film 1 (33B) In order to be effective, 
it is the phase contrast compensation film (33B) 1. It is necessary to set a retardation value as about 
100nm or less. 

[0073] It sets to the liquid crystal display 50 of drawing 60 , and drawing 62 is said phase contrast 
compensation film (33B) 1. A retardation value is fixed to 30nm and it is the negative phase contrast 
compensation film (33B) 2 and 2 (33A). The permeability in the black display condition at the time of 
changing retardation value R' is shown. However, like the case of the point, permeability is a thing to the 
direction of 90-degree azimuth, and is changing the value of a polar angle variously. 
[0074] It is the phase contrast compensation film (33B) 2 that transmission serves as min so that 
drawing 62 may show. Although it is the case where the value of negative retardation R' to form is about 
250nm, this optimum value is somewhat smaller than the value of retardation deltan-d of the liquid 
crystal layer 32. As explained also in advance, it is the forward phase contrast compensation film (33B) 
1. When not preparing, it is the phase contrast compensation film (33B) 1. The optimal retardation value 
is equal to retardation value deltan-d of the liquid crystal layer 32. Namely, said negative phase contrast 
compensation film (33B) 2 and 2 (33A) It is the forward phase contrast compensation film (33B) 1 
moreover. When using, it is the negative phase contrast compensation film (33B) 2. It is necessary to set 
up an optimum value small somewhat rather than retardation value deltan-d of the liquid crystal layer 32. 
Anyway, sum total retardation value R' of a negative phase contrast compensation film is the phase 
contrast compensation film (32B) 2. Even when using, and also even when using another negative phase 
contrast compensation film, it is necessary to set it as 2 double less or equal of retardation value 
deltan-d of the liquid crystal layer 32. 

[0075] Drawing 63 shows the viewing-angle property of the liquid crystal display 50 of drawing 60 . It 
turns out that the area of ten or more fields is expanded by the contrast ratio as compared with the 
result of drawing 1 9 which shows the viewing-angle property of corresponding at the time of using only 



-18- 



4V * >' 

a negative phase contrast compensation film. 

[Example 5] drawing 64 shows the configuration of liquid crystal display 50' by the 5th example of this 
invention. However, a corresponding reference mark is given to the part previously explained among 
drawing 64 , and explanation is omitted. 

[0076] Liquid crystal display 50' is said liquid crystal panel 31 and said negative phase contrast 
compensation film (33A) 2 for referring to drawing 64 . In between, it is the forward phase contrast 
compensation film (33A) 1. The outstanding angle-of-visibility property which comes to arrange and is 
shown in drawing 65 is acquired. 

[Example 6] drawing 66 shows the configuration of the liquid crystal display 60 by the 6th example of 
this invention. However, a corresponding reference mark is given to the part previously explained among 
drawing 66 , and explanation is omitted. 

[0077] drawing 66 — referring to — this example — setting — previously — having explained — a liquid 
crystal display — 50 — 50 — ' — setting — forward — phase contrast — compensation — a film 
(33B) — one — negative — phase contrast — compensation — a film (33B) — two — preparing — 
instead of — being single — biaxial — a sex — phase contrast — compensation — a film — 33 — B - 
- ' — between a liquid crystal panel 31 and polarizing plate 34B — inserting . phase contrast 
compensation film 33B' — optical biaxial nature — having — the refractive index nX to each direction 
of x, and y and z, ny, and nz ******** — nX >ny >nz Or ny >nX >nz is materialized. This biaxial nature 
phase contrast compensation film is well-known, for example, what is indicated by JP,59-189325,A may 
be used. 

[0078] The retardation which this biaxial nature phase contrast compensation film 33B' forms is given by 
formula R=|nX-ny |-d about field inboard, and is given in the direction (the thickness direction) 
perpendicular to a liquid crystal panel 32 by formula R'={(nX+ny) /2-nz} and d. In this example, the 
optimal result is obtained by setting up equally to retardation deltan-d of the liquid crystal layer 32 the 
retardation of 120nm or less and the thickness direction for the retardation value within a field. However, 
in the example of drawing 66 , phase contrast compensation film 33B' is arranged so that the lagging 
axis within the field may turn into an absorption shaft of polarizing plate 34B to abbreviation parallel. The 
lagging axis within a field is nX >ny >nz. When relation is materialized, to a x axis, it is ny >nX >nz again. 
When materialized, it is in agreement with the y-axis. 

[0079] It sets to the liquid crystal display 60 of drawing 66 , and drawing 67 is the lagging axis nx within 
a field of said biaxial nature phase contrast compensation film 33B'. The permeability in the black display 
mode at the time of changing an azimuth is shown. Biaxial nature phase contrast film 33B' is the lagging 
axis nx within said field so that drawing 67 may show. The permeability in a black display mode can be 
made into min by arranging so that about 45 degrees or 135 degrees, i.e., the adjoining absorption shaft 
of polarizing plate 34B, and Azimuth theta may cross at right angles, or so that it may extend in parallel. 
By setting said azimuth theta as about 45 degrees especially, the polar angle of all the range to 80 
degrees - 0 degree can be covered, and the permeability in a black display mode can be inhibited to 0.2% 
or less. 

[0080] Drawing 68 shows the permeability in the black display mode at the time of changing the 
thickness of said biaxial nature phase contrast compensation film 33B' in the liquid crystal display 60 of 
drawing 66 . Although permeability becomes min in the place whose thickness is about 130 micrometers 
so that drawing 68 may show, said biaxial nature phase contrast film 33B' produces the 240nm 
retardation R or R' in 39nm and the thickness direction in a field in this thickness. If the above- 
mentioned result is generalized, in the liquid crystal display 60 of drawing 66 , the permeability in a black 
display mode can be minimized by setting retardation R' 120nm or less of the range of 20-60nm, and the 
thickness direction as 2 double less or equal of retardation deltan-d of the liquid crystal layer 32 for the 
retardation R within a field preferably. 

[0081] Drawing 69 shows the viewing-angle property of the liquid crystal display 60 of drawing 66 . 
However, in drawing 69 , they may be nx =1.502, ny =1.5017, nz =1.5, and d= 120nm. d is the thickness of 
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the liquid crystal layer 32. A liquid crystal display 60 shows the outstanding viewing-angle property so 
that drawing 69 may show. As the above-mentioned biaxial nature phase contrast film, the phase 
contrast film (for example, Sumitomo Chemical VAC film) which carried out biaxial extension of the 
polycarbonate, the TAC film used as the protection film of a polarizing plate can be used. 
[Example 7] drawing 70 shows the configuration of the liquid crystal display 70 by the 7th example of 
this invention. However, the same reference mark is given to the part previously explained among 
drawing 70 , and explanation is omitted. 

[0082] With reference to drawing 70 , by this example, besides said phase contrast compensation film 
33B' Optical biaxial nature phase contrast compensation film 33A' is arranged also between a liquid 
crystal panel 31 and polarizer 34A. In that case, the lagging axis of film 33A' arranges phase contrast 
compensation film 33B' and 33A' so that it may intersect perpendicularly with the absorption shaft of an 
adjoining polarizer, so that the absorption shaft of an adjoining analyzer and the lagging axis of film 33B' 
may cross at right angles substantially. 

[0083] Drawing 71 shows the viewing-angle property of a liquid crystal display 70. A liquid crystal display 
70 gives the outstanding viewing-angle property so that drawing 71 may show. 

[Example 8] drawing 72 shows the configuration of the liquid crystal display 80 by the 8th example of 
this invention. However, the same reference mark is given to the part previously explained among 
drawing 72 , and explanation is omitted. With reference to drawing 72 , it sets to the liquid crystal display 
40 of drawing 54 , and a liquid crystal display 80 is the phase contrast compensation film (33B) 2. It is 
the abridged thing. 

[0084] Drawing 73 is the forward phase contrast compensation film (33B) 1 about the permeability in the 
black display mode of a liquid crystal display 80. It is a film (33B) 1, making it rotate, nx It asks changing 
the azimuth of a shaft. When nx is in physical relationship (about 45 degrees or about 135 degrees) to a 
twist medial axis, the permeability of the liquid crystal panel in a black display mode becomes min so 
that drawing 73 may show. Among these, since permeability serves as min to all the polar angles of the 
range of 0 degree - 80 degrees especially in a 45-degree azimuth, it is the most desirable. 
[0085] Drawing 74 is said forward phase contrast compensation film (33B) 1 about the permeability in 
the black display mode of a liquid crystal display 80. It is shown as a function of thickness. With 
reference to drawing 74 , the permeability in the black dispplay mode of a liquid crystal display 80 is said 
phase contrast compensation film (33B) 1. It turns out that it becomes min at the time of the thickness 
which is 140-150 micrometers. Phase contrast compensation film 1 (33B) The retardation R within a 
field goes into the range which is 140-160 micrometers, when thickness is 140-150 micrometers. That is, 
it sets to a liquid crystal display 80, and is the forward phase contrast compensation film (33B) 1. When 
using, it is a film (33B) 1 . As for the retardation within a field, it is desirable that it is less than 300nm. 
[0086] Drawing 75 shows drawing 73 and the viewing-angle property of the liquid crystal display 80 
optimized according to 74. When not preparing the phase contrast compensation film shown in drawing 
59 , the viewing-angle property of a liquid crystal display 80 is improving remarkably, so that drawing 75 
may show. 

[Example 9] drawing 76 shows the configuration of the liquid crystal display 90 by the 9th example of 
this invention. 

[0087] With reference to drawing 76 , a liquid crystal display 90 is the forward phase contrast 
compensation film (33A) 1 shown in said liquid crystal display 80 at liquid crystal display 50' of drawing 
64 . It has the added configuration. However, phase contrast compensation film 1 (33B) Lagging axis nx 
within a field It is the phase contrast compensation film (33A) 1 so that it may intersect perpendicularly 
with the absorption shaft of adjoining analyzer 34B. Lagging axis nx within a field It is arranged so that it 
may intersect perpendicularly with the absorption shaft of adjoining polarizer 34A. 
[0088] Drawing 77 shows the viewing-angle property of a liquid crystal display 90. With reference to 
drawing 77 , the viewing-angle property of a liquid crystal display 90 improves greatly as compared with 
the viewing-angle property at the time of not preparing the phase contrast compensation film shown in 
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drawing 59 . 

[Example 10] drawing 78 shows the configuration of the liquid crystal display 100 by the 10th example of 
this invention. 

[0089] Although a liquid crystal display 100 has the same configuration as the liquid crystal display 90 
explained previously with reference to drawing 78 Phase contrast compensation film 1 (33B) Lagging 
axis nx within a field So that the adjoining absorption shaft of analyzer 34B and the include angle of 45 
degrees may be made Moreover, phase contrast compensation film 1 (33A) Lagging axis nx within a field 
The points arranged so that it might become about the adjoining absorption shaft of polarizer 34A and 
the include angle of 45 degrees differ. 

[0090] Drawing 79 is the viewing-angle property of a liquid crystal display 100 The phase contrast 
compensation film (33A) 1 and 1 (33B) The case where the retardation value R is set to 75nm, 
respectively is shown. If the viewing-angle property of a liquid crystal display 100 compares the viewing- 
angle property at the time of not preparing the phase contrast compensation film shown in drawing 59 
so that drawing 79 may show, although the improvement is carried out, compared with the thing of other 
examples, it is somewhat inferior. 

[Example 1 1] drawing 80 shows the configuration of the liquid crystal display 1 10 of the active-matrix 
drive method by the 11th example of this invention. 

[0091] TFT(31a') TFT which drives two or more transparence pixel electrodes (31 a ? ) PIXEL and this on 
glass substrate 31 A or 31B in the configuration of drawing 80 in this example corresponding to the pixel 
formed in the liquid crystal panel It is formed. Namely, said transparence pixel electrode (31a') PIXEL 
and TFT(31a') TFT It corresponds to electrode 31a' or 31b' of drawing 48 . Moreover, on said substrate 
31 A or 31 B, the data bus DATA which supplies a driving signal to TFT by which the matrix array was 
carried out, and the address bus ADDR which activates this extend. 

[0092] Merck Japan MJ95785 is used for drawing 81 for the viewing-angle property of a liquid crystal 
display 1 10 as liquid crystal, and it shows the case where thickness of a liquid crystal layer is set to 3 
micrometers. In this case, retardation deltan-d of 45 degrees and the liquid crystal layer 32 is set to 
241 nm, and the twist angle of a liquid crystal molecule is using the Nissan chemical property RN783 as 
molecular orientation film 31a and 31b (refer to drawing 48 ). The active-matrix drive liquid crystal 
display which has the very large viewing-angle range is obtained so that drawing 61 may show. 
In each example explained beyond [the example 12], as shown in drawing 8282 (A) - (C), the so-called 
single domain molecular orientation configuration with the uniform molecular orientation of liquid crystal 
was used by each pixel. However, the sectional view where drawing 82 (A) met the top view of the field 
for 1 pixel of a liquid crystal display, and drawing 82 (B) met line A-B in drawing 82 (A), and drawing 82 
(C) show the configuration at the time of making the liquid crystal display of drawing 8282 (B) carry out 
incidence of the incident light X and Y from two different directions, and have given the same reference 
mark to the part previously explained among drawing. Moreover, in drawing 82 (A), the direction of 
rubbing of molecular orientation film 31a where the arrow head of a dotted line was supported by bottom 
substrate 31 A again in the direction of rubbing of molecular orientation film 31b where the arrow head of 
a continuous line was supported by top substrate 31 B is shown. The direction of rubbing of molecular 
orientation film 31b and the direction of rubbing of molecular orientation film 31a are alpha 1. Although it 
crosses at an include angle, when setting the twist angle of a liquid crystal molecule as 45 degrees, it is 
said include angle alpha 1. It is set as the include angle of 45 degrees. 

[0093] Since the molecular orientation seen from the direction of incident light X differs from the 
molecular orientation seen from the direction of incident light Y in the drive condition in the liquid 
crystal display which has such a single domain molecular orientation configuration so that drawing 82 (C) 
may show, the fall of a substantial viewing-angle property is not avoided. On the other hand, drawing 83 
(A) - (C) shows the configuration of the liquid crystal display 120 by the 12th example of this invention. 
However, the same reference mark is given to the part explained previously, and explanation is omitted. 
[0094] Drawing 83 (A) With the configuration of - (C), as shown in drawing 83 (B), in each pixel, 
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ultraviolet-rays reforming molecular orientation film 31 a and 31b' are formed so that some molecular 
orientation film 31a and 31b may be covered, respectively. This ultraviolet-rays reforming molecular 
orientation film deposits another molecular orientation film on it after rubbing of the molecular 
orientation film 31a and 31b, and after irradiating ultraviolet rays and changing molecular orientation to 
this, it should just form it by carrying out patterning so that it may leave only the part in each pixel. 
[0095] In that case, as shown in the sectional view of drawing 83 (B), by forming said reforming 
molecular orientation film 31a' in the field of the space bottom of the top view of drawing 83 (A), and 
forming said reforming molecular orientation film 31b' in the field of a space top As shown in drawing 83 
R> 3 (C), when incidence of the incident light X and Y is carried out from a different direction, the liquid 
crystal molecular orientation which light picks up also in said which direction becomes equivalent in the 
drive condition of a liquid crystal display, and the viewing-angle property of a liquid crystal display is 
improved further. 

[0096] Drawing 84 (A) - (C) shows the example of a complete-change form of this example. With 
reference to drawing 84 (A), in this example, the direction of rubbing is changed in the field of a space 
top, and the field of the space bottom, and as shown in the sectional view of drawing 84 (B) as a result, 
molecular orientation differs in each pixel in a right-hand side field and a left-hand. side field (it 
corresponds to the top field and bottom field of drawing 84 (A)). Consequently, as shown in drawing 84 
(C), when incidence of the incident light X and Y is carried out from two different directions, in the 
direction of its it, the orientation of a liquid crystal molecule becomes equivalence like the case of 
drawing 83 (C), and its viewing-angle property of a liquid crystal display improves. 
[0097] It sets to the liquid crystal display of the configuration of drawing 84 , and drawing 85 is an 
include angle alpha 1 and alpha 2. A viewing-angle property when each sets thickness d of 45 degrees 
and the liquid crystal layer 32 to 3 micrometers is shown. However, a liquid crystal display uses 
M J95785 of said Merck Japan as a liquid crystal layer 32 in drawing 85 , and chiral material is not added. 
That is, the liquid crystal layer 32 has the value of 287nm as retardation deltan-d in this case, and a 
twist angle is set as 45 degrees. Moreover, it is the forward and negative phase contrast compensation 
film shown in drawing 64 The forward phase contrast compensation film (33A) 1 and 1 (33A) The sum 
total retardation value R has prepared [ sum total retardation value R' of 25nm and negative phase 
contrast compensation film (33B) 2 , ] so that it may be set to 160nm. 

[0098] With reference to drawing 85 , by constituting a liquid crystal display in this way shows that the 
field in which a contrast ratio is less than 10 is limited very much, and the viewing-angle property which 
was very excellent is acquired. Although drawing 86 is as a result of the simulation of the viewing-angle 
property of the liquid crystal display of the same configuration, according to this, it turns out that a 
liquid crystal display can realize the further excellent viewing-angle property by optimization of each 
part material. 

[0099] drawing 87 — said the 1- the configuration of the direct viewing type liquid crystal display 130 
constituted using the liquid crystal display indicated in each 12th example is shown. With reference to 
drawing 87 , the direct viewing type liquid crystal display 130 consists of a VA mode liquid crystal 
display 101 which may be any of said liquid crystal displays 10-120, and the surface light source 103 
arranged back [ the ]. Two or more pixel fields 102 are formed by the liquid crystal display 101, and the 
back light emitted from said surface light source 103 is optically modulated to it. On the other hand, the 
surface light source 103 consists of the light source section 103 including the line light source of 
fluorescence tubing etc., and the optical diffusion section 104 which is made to diffuse the light emitted 
from said line light source, and illuminates the whole surface of said liquid crystal display 101 two- 
dimensional. 

[0100] VA mode liquid crystal display by this invention previously explained in each example fits 
especially the direct viewing type liquid crystal display of a configuration as shown in drawing 87 in order 
to give a large viewing-angle property especially. In each above example, although the liquid crystal 
which has a negative dielectric constant anisotropy was used for the liquid crystal layer 32, as this 
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invention was explained also in advance, it is also possible to use the liquid crystal (the so-called p mold 
liquid crystal) which is not limited to the liquid crystal which has this negative dielectric constant 
anisotropy, and has a forward dielectric constant anisotropy. Moreover, although the positive/negative 
of a dielectric constant anisotropy itself is related to drawing 4 and the drive method shown in 5, since it 
is not related to the optical property explained after drawing 6 , optimization of the liquid crystal layer 
and phase contrast compensation film which were explained previously is similarly materialized, even 
when the liquid crystal which has a forward dielectric constant anisotropy is used. 
[0101] Moreover, it is the birefringence film which has a retardation 120nm or less in the example of 
drawing 54 , 60, or 64 in this invention The phase contrast compensation film (33A) 1 or (33B) 1 
Although used by carrying out, it was difficult for such [ conventionally ] a birefringence to produce a 
very small phase contrast compensation film. On the other hand, paying attention to the resin which has 
norbornene structure in a principal chain being almost optically isotropic, the artificer of this invention 
uses this norbornene resin, and is said optimal phase contrast compensation film (33A) 1 and 1 (33B). It 
succeeded in producing. 

[Example 13] drawing 88 shows the configuration of the liquid crystal display 140 by the 13th example of 
this invention. However, the same reference mark is given to the part explained previously among 
drawing 88 , and explanation is omitted. 

[0102] Although it has the configuration to which the liquid crystal display 140 was similar with the liquid 
crystal display 40 of drawing 54 with reference to drawing 88 , it is retardation R1. Phase contrast 
compensation film 1 which it has (33B) A lagging axis (nx) and retardation R2 Phase contrast 
compensation film 2 which it has (33B) A lagging axis (nx) is arranged so that it may intersect 
perpendicularly mutually. Drawing 89 R> 9 is the phase contrast compensation film (33B) 2 about the 
transmission Tb in the black display of a liquid crystal display 140. Retardation R2 It is set as 150nm and 
is the phase contrast compensation film (33B) 1. Retardation R1 The case where it is made to change 
variously is shown. 

[0103] Transmission Tb is a retardation R1 for referring to drawing 89 . R2 When [ by which the sum 
spreads abbreviation etc. on retardation deltan-d of said liquid crystal layer 32 ] it becomes, it turns out 
that it becomes min. It sets to the liquid crystal display 140 of drawing 89 , and drawing 90 is the phase 
contrast compensation film (33B) 1 and 2 (33B). The polar angle dependency of said black display 
permeability Tb at the time of changing bearing variously, as shown in drawing 91 (A), (B), 92 (A), and (B) 
is shown. 

[0104] With reference to drawing 90 , the polar angle dependency of said permeability Tb, i.e., the 
viewing-angle property of a liquid crystal display 140 Phase contrast compensation film 1 of the side 
near the liquid crystal layer 32 shown in drawing 91 (B) or drawing 92 (D) (33B) A lagging axis It is said 
phase contrast compensation film (33B) 1 to said liquid crystal layer 32. In the configuration which 
intersects perpendicularly to the absorption shaft of polarizing plate 34B arranged in the same side, it 
turns out that it is improved greatly. On the other hand, with the configuration of drawing 92 (C), the 
polar angle dependency of said permeability Tb is getting worse rather than the case where a phase 
contrast compensation film is not prepared. 

[0105] Drawing 93 (A) is shown as compared with the viewing-angle property of the liquid crystal display 
of a configuration of not preparing the phase contrast compensation film which shows the viewing-angle 
property of a liquid crystal display 140 to drawing 93 (B). However, in drawing 93 (A) and (B), as for the 
slash section, a contrast ratio shows one or less field. It turns out that it has the viewing-angle property 
which was excellent to the liquid crystal display of a configuration of that a liquid crystal display 140 
does not prepare a phase contrast compensation film comparing drawing 93 (A) and (B). 
[0106] The property of drawing 93 (A) is similarly acquired, when the liquid crystal which has a forward 
dielectric constant anisotropy also when the liquid crystal which has a negative dielectric constant 
anisotropy is used for the liquid crystal layer 32 is used. 

[Example 14] drawing 94 shows the configuration of the liquid crystal display 150 by the 14th example of 
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this invention. However, the same reference mark is given to the part explained previously among 
drawing 94 , and explanation is omitted. 

[0107] drawing 94 — referring to — a liquid crystal display — 150 — liquid crystal — a layer — 32 — 
****** — p — a mold — liquid crystal — a molecule — 32 — a — becoming — p — a mold — liquid 
crystal — using — a glass substrate — 31 — A — and — 31 — B — a top — forming — having had - 
- an electrode — 31 — a — ' — and — 31 — b — ' — having impressed — an electrical potential 
difference — the tilt angle of a liquid crystal molecule — controlling . In the condition of not driving, 
orientation of said p liquid crystal molecule 32a is substantially carried out perpendicularly by the 
interaction with the molecular orientation film (not shown) formed so that glass substrate 31 A or 31 B, 
and the electrode on it might be covered in that case. Furthermore, the forward phase contrast 
compensation film 1 same on top glass substrate 31 B with the configuration of drawing 94 as the 
configuration of drawing 54 (33B) And negative phase contrast compensation film 2 (33B) It is arranged. 
[0108] Drawing 95 shows the viewing-angle property of the liquid crystal display 150 of drawing 94 . 
However, liquid crystal ZLI-4792 of the forward dielectric constant anisotropy by Merck Co. are used for 
the property of drawing 95 as a liquid crystal layer 32, and it is the phase contrast compensation film 
(33B) 1. They are 25nm and the phase contrast compensation film (33B) 2 about Retardation R. It is the 
thing of an about when retardation R' is set to 240nm. Moreover, among drawing 95 , as molecular 
orientation film, Japan Synthetic Rubber JALS204 was used and the thickness of the liquid crystal layer 
32 is set as 3.5 micrometers. 

[0109] With reference to drawing 95 , it turns out that the viewing-angle property of a liquid crystal 
display 150 has the same pattern as the viewing-angle property of drawing 65 as the previous example 
explained. The same outstanding viewing-angle property pattern is obtained also in the liquid crystal 
display of drawing 5 (A) and (B). Moreover, it is easy to transform the liquid crystal display of drawing 5 
(A), (B), or drawing 94 into the active-matrix configuration shown in drawing 80 . Also in this case, the 
same outstanding angle-of-visibility pattern is chosen. 

[01 10] As mentioned above, although this invention was explained about the desirable example, various 
deformation or modification are possible for this invention in the summary which it is not limited to this 
example and indicated to the claim. 
[0111] 

[Effect of the Invention] According to the description of this invention according to claim 1 to 6, it sets 
to the liquid crystal display in perpendicular orientation mode. By arranging the 1st and 2nd drive 
electrodes only in the 1 side of the liquid crystal layer which carried out perpendicular orientation, and 
impressing driver voltage between said 1st and 2nd drive electrodes In the drive condition of a liquid 
crystal display, the direction of orientation of said liquid crystal molecule changes from said 
perpendicular orientation condition toward a level orientation condition, and the light transmittance of a 
liquid crystal display changes. In order to change in accordance with the electric field by which the 
direction of a liquid crystal molecule is formed between said 1st electrode and 2nd electrode in that 
case, the 1st orientation field the direction of orientation of the liquid crystal molecule to the 1st and 
2nd substrates has a reverse relation mutually, and the 2nd orientation field are formed, and, as a result, 
the viewing-angle property of a liquid crystal display improves. Moreover, in the perpendicular 
orientation mode liquid crystal display of a configuration of having arranged the drive electrode on this 
same substrate, a viewing-angle property can be greatly raised by adjoining said 1st or 2nd substrate, 
and arranging a phase contrast plate. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing explaining the fundamental configuration of the liquid crystal display by this 
invention. 

[Drawing 2] It is drawing explaining the relation between the contrast ratio of the liquid crystal display of 

drawing 1 , and bearing of the polarizer to a liquid crystal panel, and an analyzer. 

[Drawing 3] It is drawing showing the dynamic trait of the liquid crystal display of drawing 1 . 

[Drawing 4] It is drawing explaining actuation of VA mode liquid crystal display of this invention using the 

liquid crystal which has a negative dielectric constant anisotropy. 

[Drawing 5] It is drawing explaining actuation of VA mode liquid crystal display of this invention using the 
liquid crystal which has a forward dielectric constant anisotropy. 

[Drawing 6] In the liquid crystal display of drawing 1 , it is drawing showing the configuration which 
formed the phase contrast compensating plate further. 

[Drawing 7] In the liquid crystal display of drawing 6 , it is drawing showing the viewing-angle property at 
the time of setting the value of the ratio of the sum total retardation value of a phase contrast 
compensating plate to the retardation value of a liquid crystal panel to 0.45. 

[Drawing 8] In the liquid crystal display of drawing 6 , it is drawing showing the viewing-angle property at 
the time of setting the value of the ratio of the sum total retardation value of a phase contrast 
compensating plate to the retardation value of a liquid crystal panel to 0.6. 

[Drawing 9] In the liquid crystal display of drawing 6 , it is drawing showing the viewing-angle property at 
the time of setting the value of the ratio of the sum total retardation value of a phase contrast 
compensating plate to the retardation value of a liquid crystal panel to 0.75. 

[Drawing 10] In the liquid crystal display of drawing 6 , it is drawing showing the viewing-angle property 
at the time of setting the value of the ratio of the sum total retardation value of a phase contrast 
compensating plate to the retardation value of a liquid crystal panel to 0.82. 

[Drawing 1 1] In the liquid crystal display of drawing 6 , it is drawing showing the viewing-angle property 
at the time of setting the value of the ratio of the sum total retardation value of a phase contrast 
compensating plate to the retardation value of a liquid crystal panel to 0.90. 

[Drawing 12] In the liquid crystal display of drawing 6 , it is drawing showing the viewing-angle property 
at the time of setting the value of the ratio of the sum total retardation value of a phase contrast 
compensating plate to the retardation value of a liquid crystal panel to 0.97. 

[Drawing 13] In the liquid crystal display of drawing 6 , it is drawing showing the viewing-angle property 
at the time of setting the value of the ratio of the sum total retardation value of a phase contrast 
compensating plate to the retardation value of a liquid crystal panel to 1.05. 

[Drawing 14] In the liquid crystal display of drawing 6 , it is drawing showing the viewing-angle property 
at the time of setting the value of the ratio of the sum total retardation value of a phase contrast 
compensating plate to the retardation value of a liquid crystal panel to 1.12. 

[Drawing 15] In the liquid crystal display of drawing 6 , it is drawing showing the viewing-angle property 
at the time of setting the value of the ratio of the sum total retardation value of a phase contrast 
compensating plate to the retardation value of a liquid crystal panel to 1.20. 
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[Drawing 1 6] In the liquid crystal display of drawing 6 , it is drawing showing the viewing-angle property 
at the time of setting the value of the ratio of the sum total retardation value of a phase contrast 
compensating plate to the retardation value of a liquid crystal panel to 1.34. 

[Drawing 1 7] In the liquid crystal display of drawing 6 , it is drawing showing the viewing-angle property 
at the time of setting the retardation value of 1 micrometer and a liquid crystal layer to 82nm for the 
thickness of a liquid crystal layer. 

[Drawing 18] In the liquid crystal display of drawing 6 , it is drawing showing the viewing-angle property 
at the time of setting the retardation value of 2 micrometers and a liquid crystal layer to 164nm for the 
thickness of a liquid crystal layer. 

[Drawing 19] In the liquid crystal display of drawing 6 , it is drawing showing the viewing-angle property 
at the time of setting the retardation value of 3 micrometers and a liquid crystal layer to 246nm for the 
thickness of a liquid crystal layer. 

[Drawing 20] In the liquid crystal display of drawing 6 , it is drawing showing the viewing-angle property 
at the time of setting the retardation value of 4 micrometers and a liquid crystal layer to 328nm for the 
thickness of a liquid crystal layer. 

[Drawing 21] In the liquid crystal display of drawing 6 , it is drawing showing the viewing-angle property 
at the time of setting the retardation value of 5 micrometers and a liquid crystal layer to 410nm for the 
thickness of a liquid crystal layer. 

[Drawing 22] In the liquid crystal display of drawing 6 , it is drawing showing the viewing-angle property 
at the time of setting the retardation value of 6 micrometers and a liquid crystal layer to 492nm for the 
thickness of a liquid crystal layer. 

[Drawing 23] In the liquid crystal display of drawing 6 , it is drawing showing the permeability property at 
the time of setting thickness of a liquid crystal layer to 1 micrometer. 

[Drawing 24] In the liquid crystal display of drawing 6 , it is drawing showing the permeability property at 
the time of setting thickness of a liquid crystal layer to 2 micrometers. 

[Drawing 25] In the liquid crystal display of drawing 6 , it is drawing showing the permeability property at 
the time of setting thickness of a liquid crystal layer to 3 micrometers. 

[Drawing 26] In the liquid crystal display of drawing 6 , it is drawing showing the permeability property at 
the time of setting thickness of a liquid crystal layer to 4 micrometers. 

[Drawing 27] In the liquid crystal display of drawing 6 , it is drawing showing the permeability property at 
the time of setting thickness of a liquid crystal layer to 5 micrometers. 

[Drawing 28] In the liquid crystal display of drawing 6 , it is drawing showing the permeability property at 
the time of setting thickness of a liquid crystal layer to 6 micrometers. 

[Drawing 29] In the liquid crystal display of drawing 6 , it is drawing showing the coloring property at the 
time of setting thickness of a liquid crystal layer to 1 micrometer. 

[Drawing 30] In the liquid crystal display of drawing 6 , it is drawing showing the coloring property at the 
time of setting thickness of a liquid crystal layer to 3 micrometers. 

[Drawing 31] In the liquid crystal display of drawing 6 , it is drawing showing the coloring property at the 
time of setting thickness of a liquid crystal layer to 4 micrometers. 

[Drawing 32] In the liquid crystal display of drawing 6 , it is drawing showing the coloring property at the 
time of setting thickness of a liquid crystal layer to 5 micrometers. 

[Drawing 33] In the liquid crystal display of drawing 6 , it is drawing showing the coloring property at the 
time of setting thickness of a liquid crystal layer to 6 micrometers. 

[Drawing 34] In the liquid crystal display of drawing 6 , it is drawing showing the viewing-angle property 
at the time of making thickness of a liquid crystal layer to 3 micrometers, and making a twist angle into 
0 degree. 

[Drawing 35] In the liquid crystal display of drawing 6 , it is drawing showing the viewing-angle property 
at the time of making thickness of a liquid crystal layer to 3 micrometers, and making a twist angle into 
90 degrees. 
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[Drawing 36] In the liquid crystal display of drawing 6 , it is drawing showing the viewing-angle property 
at the time of making thickness of a liquid crystal layer to 3 micrometers, and making a twist angle into 
180 degrees. 

[Drawing 37] It is drawing showing the permeability at the time of the black display of the liquid crystal 
display of drawing 6 . 

[Drawing 38] (A) and (B) are drawings showing the molecular orientation in the liquid crystal layer 
containing chiral material about the condition of not driving, and a drive condition, respectively in the 
liquid crystal display of drawing 6 . 

[Drawing 39] (A) and (B) are drawings showing the molecular orientation in the liquid crystal layer which 
does not contain chiral material about the condition of not driving, and a drive condition, respectively in 
the liquid crystal display of drawing 6 . 

[Drawing 40] In the liquid crystal display of drawing 6 , it is drawing showing the viewing-angle property 
at the time of adding chiral material in a liquid crystal layer. 

[Drawing 41] In the liquid crystal display of drawing 6 , it is drawing showing the permeability property at 
the time of adding chiral material in a liquid crystal layer. 

[Drawing 42] In the liquid crystal display of drawing 6 , it is drawing showing the permeability property 
when not adding chiral material in a liquid crystal layer. 

, [Drawing 43] In the liquid crystal display of drawing 6 , it is drawing showing the viewing-angle property 
at the time of setting a pre tilt angle as 90 degrees. 

[Drawing 44] In the liquid crystal display of drawing 6 , it is drawing showing the viewing-angle property 
at the time of setting a pre tilt angle as 85 degrees. 

[Drawing 45] In the liquid crystal display of drawing 6 , it is drawing showing the viewing-angle property 
at the time of setting a pre tilt angle as 80 degrees. 

[Drawing 46] In the liquid crystal display of drawing 6 , it is drawing showing the viewing-angle property 
at the time of setting a pre tilt angle as 75 degrees. 

[Drawing 47] It is drawing showing the viewing-angle property of standard TN mode liquid crystal display. 
[Drawing 48] It is drawing showing the configuration of the liquid crystal display by the 1st example of 
this invention. 

[Drawing 49] It is drawing showing the viewing-angle property of the liquid crystal display of drawing 48 . 
[Drawing 50] In the liquid crystal display of drawing 48 , it is drawing showing the viewing-angle property 
at the time of forming a phase contrast compensating plate. 

[Drawing 51] In the liquid crystal display of drawing 48 , it is drawing in which making a pre tilt angle into 
75 degrees, and showing the viewing-angle property at the time of [ of a liquid crystal panel ] arranging a 
phase contrast compensation film up and down. 

[Drawing 52] It is drawing showing the standup property of the liquid crystal display by the 2nd example 
of this invention. 

[Drawing 53] It is drawing showing the falling property of the liquid crystal display by the 2nd example of 
this invention. 

[Drawing 54] It is drawing showing the configuration of the liquid crystal display by the 3rd example of 
this invention. 

[Drawing 55] It is drawing showing the permeability of the black display condition in the liquid crystal 
display of drawing 54 . 

[Drawing 56] It is another drawing showing the permeability of the black display condition in the liquid 
crystal display of drawing 54 . 

[Drawing 57] It is drawing showing the viewing-angle property of the liquid crystal display of drawing 54 . 
[Drawing 58] In the liquid crystal display of drawing 54 , it is drawing showing the viewing-angle property 
at the time of reversing the sequence of a forward phase contrast compensation film and a negative 
phase contrast compensation film. 

[Drawing 59] In the liquid crystal display of drawing 54 , when a phase contrast compensation film is 
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omitted, it is drawing showing a viewing-angle property. 

[Drawing 60] It is drawing showing the configuration of the liquid crystal display by the 4th example of 
this invention. 

[Drawing 61] It is drawing showing the permeability of the black display condition in the liquid crystal 
display of drawing 60 . 

[Drawing 62] It is another drawing showing the permeability of the black display condition in the liquid 
crystal display of drawing 60 . 

[Drawing 63] It is drawing showing the viewing-angle property of the liquid crystal display of drawing 60 . 
[Drawing 64] It is drawing showing the configuration of the liquid crystal display by the 5th example of 
this invention. 

[Drawing 65] It is drawing showing the viewing-angle property of the liquid crystal display of drawing 64 . 
[Drawing 66] It is drawing showing the configuration of the liquid crystal display by the 6th example of 
this invention. 

[Drawing 67] It is drawing showing the permeability of the black display condition in the liquid crystal 
display of drawing 66 . 

[Drawing 68] It is another drawing showing the permeability of the black display condition in the liquid 
crystal display of drawing 66 . 

[Drawing 69] It is drawing showing the viewing-angle property of the liquid crystal display of drawing 66 . 
[Drawing 70] It is drawing showing the configuration of the liquid crystal display by the 7th example of 
this invention. 

[Drawing 71] It is drawing showing the viewing-angle property of the liquid crystal display of drawing 70 . 
[Drawing 72] It is drawing showing the configuration of the liquid crystal display by the 8th example of 
this invention. 

[Drawing 73] It is drawing showing the permeability of the black display condition in the liquid crystal 
display of drawing 72 . 

[Drawing 74] It is another drawing showing the permeability of the black display condition in the liquid 
crystal display of drawing 72 . 

[Drawing 75] It is drawing showing the viewing-angle property of the liquid crystal display of drawing 72 . 
[Drawing 76] It is drawing showing the configuration of the liquid crystal display by the 9th example of 
this invention. 

[Drawing 77] It is drawing showing the viewing-angle property of the liquid crystal display of drawing 76 . 
[Drawing 78] It is drawing showing the configuration of the liquid crystal display by the 10th example of 
this invention. 

[Drawing 79] It is drawing showing the viewing-angle property of the liquid crystal display of drawing 78 . 
[Drawing 80] It is drawing showing the configuration of the liquid crystal display by the 1 1th example of 
this invention. 

[Drawing 81] It is drawing showing the viewing-angle property of the liquid crystal display of drawing 80 . 
[Drawing 82] It is drawing showing the configuration of the liquid crystal display which has a single 
domain configuration. 

[Drawing 83] It is drawing showing the configuration of the liquid crystal display by the 12th example of 
this invention which has a division orientation configuration. 

[Drawing 84] It is drawing showing the example of a complete-change form of the liquid crystal display 
of drawing 83 . 

[Drawing 85] It is drawing showing the viewing-angle property of the liquid crystal display of drawing 84 . 
[Drawing 86] It is drawing showing the simulation result of the viewing-angle property of the liquid 
crystal display of drawing 84 . 

[Drawing 87] It is drawing showing the configuration of the direct viewing type liquid crystal display using 
the perpendicular orientation liquid crystal display by this invention. 

[Drawing 88] It is drawing showing the configuration of the perpendicular orientation liquid crystal display 



-28- 



by the 13th example of this invention. 

[Drawing 89] It is drawing showing the black display permeability property of the liquid crystal display of 
drawing 88 . 

[Drawing 90] It is drawing showing the polar angle dependency of the black display permeability of the 
liquid crystal display of drawing 88 about various configurations. 

[Drawing 91] (A) and (B) are drawings (the 1) in drawing 90 showing various configurations of a liquid 
crystal display. 

[Drawing 92] (C) and (D) are drawings (the 2) in drawing 90 showing various configurations of a liquid 
crystal display. 

[Drawing 93] (A) and (B) are drawings showing the viewing-angle property of the liquid crystal display of 
drawing 88 . 

[Drawing 94] It is drawing showing the configuration of the perpendicular orientation liquid crystal display 
by the 14th example of this invention. 

[Drawing 95] It is drawing showing the viewing-angle property of the liquid crystal display of drawing 94 . 
[Description of Notations] 

10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 110,120,130,140 Liquid crystal display 

11 31 Liquid crystal panel 

11A, 11B, 31A, 31B Glass substrate 

12 32 Liquid crystal layer 

12a, 32a Liquid crystal molecule 
13A, 13B, 33A, 33B Polarizing plate 

14A, 14B, 34A, 34B, 1 (34A), 1 (34B), 2 (34A), 2 (32B) Phase contrast compensation film 
31a, 31b Molecular orientation film 
31a', 31b 7 (31 a') PIXEL Electrode 
(31a')TFT TFT 
31c Spacer 

130 Direct Viewing Type Liquid Crystal Display 

101 Perpendicular Orientation Liquid Crystal Display 

102 Pixel 

103 Surface Light Source 

104 Light Source Section 
106 Line Light Source 
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*£*«*.fc«E»*jMS««c*nT. HiitBfta««> n' 

so ^2©Sffi»r^LTBSSit^:^l©Elfi]*l*]lcE|fiJ-r* 



. f 
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5 

m^KDmmt* neka&toe 

IrJ#i*]!&*MESS l ©ESi*i*l*»6WEJB l is J:tf« 2 © 

UEO^l ©Efa7jftfr£ii3feSf§2©Efa7jfaf;:iP] 
*»oT. SSl©#l«]fcSEfl:t"**l©EfaflH*i. WE 

sa»f©si«]*i*]^ tsa i ©Eifi]^ifi]*^iiE^ 

2©El«I^|nJ^[p|^oT, 115 2©, HtfE^l©*Ifi]t« 

£jg 1 ©SStWE* 1 O«3t«i<0lBI©« 1 ©BRIM 
t. BufBm2©S«i:Bufem2©fi7 l effii:©W©^2© 

*»ai-r*»*«5E«o«»a*s«fcJ:o, 

f -5. 

gfC*3^T, SitElnlUfcjSai©— ©W£©#-ff§li3 

«fctfS6 2©K»WK£EaS:U «HSJIifeJ:tf*2 0l 
«i*«©mtBlii«EESBllin"r*ottJ:0.' j&a^* 
S«©Kld«!ifc*3^TmfE«Ea^©E|n]*|S]J& i «aE 

SjiEiS]^si^e.* J PEi6j«ffitciPi^oT^bL, j&a 
«^s«©? l fiji3i*^'ft:-r-5. ^©ss. ?sa^©* 

zm&ft^.vmiiiijjfatfm^zMam&iz&zm 1 ©e 

KB»««*ERL;M*JS©£alEl6]^- KttA^S 
■i:6HT. i9ESBl**^«SB2a)S«^|»SSLTffi 
ffiS£«*EK"r*;:£fc«fc0. &£!|#tt£*£<ft-li£ 

[0011] KT, **MOlBa«;»Wr*. Hltt. 

^77l«i ia, l lBi. WsllcSA^nsiKI 
1 1 2 £«fc0*J«£n*»BAt*;i/&$*, fltEttA^ 
^J1/©T^(C«^BJ 1 3 aT*t/t*r6jK:»«ttS*-r 
^mi©(H7tlS 13A#. *fc±#fctt 

1 3Bj&*EK3ft*. 

[0012] m&mi 2&mtit?&&ik\t* 
©i5i«¥S^tt5rW-r^^aT"*o. liiiA, 1 1 

T, TfflJS® 1 1 Aifif&Wi&atf^- 1 2 a ttSS 1 1 A 
KJfLTI&ftlKEflrt-*. H»t, ±<MS1£l lBi 

«©ii^i2bn s«i i Bic^bTBSSietrE 



(4) 

[0013] 01 OiSWTtt. T«*S 1 1 AH. -t 
OS^*l«*6K«HHaD*rtlt:»2 2. 5* *7ty 

^(4. {Sa^l 2 alCOHTtt, 1©E|6]IR 

injs^-oh-rs. T«a«i lBii ^©s 

^*(6]^e>^fH-|HlD*|S]lC*«j2 2. 5° *7t7hbt 

sicjg^u isa^cE^iRis^T^u^^ts. 

fc B B ^f 1 2btOUTIi, M^a2©E*<»7t' 
>^*|6]*^T*lC, fi89" ©ftST?ffi^fc*[Bl*# 
-f>hT*. «iiil2t(:i5^T. «A£- 

f(i±T©SIl 1A, 1 1 B©Pb1T'4 5° ©IV-f 7, h 

ft&Mf&rz. fzfch, muzTfiTii^izmmi 1 a, 

1 iB^f,M a ;^Jl/$Mt5i, 1I11A, 11 

20 [0 0 1 4] Ml 1 A*«tyfl 1 BitJ^SSa/'!* 
^©Tffi'JKte, ©JtXttl 3 8*^5*7 5^^1 3 A 
#E«£tt. T*A^AWr-55t*©»Rfft 1 3 a CfiX 

tt. »JR«ll 3 b**r-r*7^-7-f1f 1 3B*«E89:* 

n, «a^*^saiabfc3ts» ®jr«u 3b\zm5£t 

Zfifaizmft-Z^Zo lot, #77-ft)-'l 3 A£J;tf 
7t7-ffl3B!5S, ®iRtt]13a, 1 3 b^SWca 

x-r-s-tsteEitsftTn**^ *77-fifi3AT 

30 a»-T4£. *^*^tt7^-5-ftf 1 3 BJC«tt)*»fS 
[0 0 15] Sffil 3 A©*HBiJ:fcJ:tfg« 1 3B©fn 

^ti©Ei6](i©rt#J{c«aw«ffi (H^-e-f) fiWf&z 
jsaii 2tf©^a^«, ^a»Ti 2 a »*w4i 

2b©i5t:, aSKSK^bTKSitCEiajL, ^©^ 

&n. a&E*a«*s«i oth. 

40 ?^a7>^tts«ffitci§¥ffic{s#4t, asa 

[0 0 16] 0 2 (A) (4, ^*»4*a**S«10lw 
O^T> #77-f1fl 3 A&£tf7i-7-i-yr 1 3 B©K 
iRlftl3a, 13b0M<l>, e^^^tc^^b^-lifcJ® 
•&©zi>h77> hit^^f. fcfct, m&<t>, fltt. 0 

2 (B) ©¥ffi0lC^-f =fc-5tC5£ig;sn. n>h^Xh 
Jt»4, ^Snttffi (BWEOV) £5 V©ig»ittII£ 

so B)l0Ufcttffl*lt«bfct)OT*4. 0 2 (A) ©0tJT* 



• » 
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fit, ffiHl 1 2 £$ffi£-f S&sfltLT, A n = 0 . 0 8 
13, A £ = — 4 . 6©fc© (^JAfif^l^vWOa 
«t 0 fSS£M J 9 5 7 8 5 t \^n\ms.m&$k&) 
£ffit,>, GIft1Kl3A, 1 3 Bi LTfitrUSK©*>©, &] 
itfBMll©G1 2 2 0DU&iofc. f£H 
■t;KO»S, t tObtmikm 1 2©W£dfit3. 5wm 
\zWtfelsT$>2>. 7c7cb, An = n e -no T*D. n 
e , n 0 fit. -tn-en«fi«PK:mt*»«3fc*JJ:tfjE# 

[0 0 17] £"f02 (B) £#B?,T-5H. Z\<DmUm io 
giiSll 0 K:fe»t**ft»^©5''f X HA, *5cfctf 
y-f XhCDtf/L^IC^-T £#7 ^-f If ©iRttl 3 a©fc 

-flfKJRilttl 3 b©atftS0SSt. ifcfc'U 02 
(B) C¥S@Tli y-r*hfc;fc«fctf-t©'t'toB&W 

1 0£, ±«S«1 lB©fa££l 8 0° IC^it, T 
fiOS«l 1 AOI^*tHi;*lRlfc^*«t5JC*LT* 

[0 0 1 8] 0 2 (A) Sr#fiSTStC, 20 
0©a> h^T, hltfit, #99-f Ifl 3 A43«fcZ>'7^-5 
'fifUB^i^zn^m tftb%»«*13at 
©iKIfil 3 b£#il3rt£tt®tl^T@;Ml&9, 
£<f> = 4 5° , -T^t)S0 2 (B) ©0° -180° £ 

icat «*- * y -i x h * 'bm * t l fc # 7 ? 

-flfKJRttl 3 aOStM* ? 4 5° ©tt88fc*3^T. 

7-f1f©«Rt*l 3b©fcTfc«ttl 3 5° fcfc*. £ 
fc, W«&«*:J>h7*M;i, 02 (B) lc*5tr>T£ 30 
<9£^*V?-*n-4 5° 13 5° K« 

1 JCi5HT©iRffll 3 a<Dffimv(Z h<t»'fr*8HjttLT 
<frft«*«l 3 5°, £fc!RJRiH 3 b©|WBU/-f*h 

[0 0 1 9] 02 (A) J;DW5J:5l:, *389IK:«fc 
Sjfcil^gBl 0 fil:fctATfii. <*>, 0©t^-fn©l§:5£ 

icfetiTt>7 0 0 a >h 7^ hjt*«»en* 

^fflSSfll i§5* 1 0 OgS(D3> h^T. bttLrt* 
W&nfcuafir©'.^* (TN) 40 

[0 0 2 0] 03 (A) ~ (D) It 01 ©?fof|g^g 
fil 0O»ff»ttSr«Wr*HT»«. fcfc'U 

fit, jfeKlWlfcfeoittoTHS. c:©5 
0 3 (A) fit, MS^8I1 oi:fflfti$n**£E 
/t;i/7.CO&^^^-T&^0T*O. 03 (B) (403 
(A) ©mjI/'UUXCtt&LT^USi&IIS^gBl 0 
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*«fe^«*T*-r. TcTcU 0 3 (B) ©iSg^fit, ft A 
-fe;i«©Jp£ d 2: 3 . 5 um\Z&'feLtzi><D\Z'D^T<Db 
©T, Kfl#-?©y-f*hAtt, 5t(lt8BJL-7c=fc5fi:4 
5° tl/T*5. 0^©0>JTfit, #-f 5;U*t<0 tfy^p 

^i^CSSUT*?.. 03 (B) 

noil mmw.K./vwztt&i'tz&nmz— £©i§ 

t^iti!*?:^-?";^ $111 2 irrt-r 5;W£Ilol/ 
fc*£Ktt, iS^gi 1 0 ©3SiS*fit. NfWt^lc 

SS8110TIJ, TNt-K<DMS^giT-M 

[0 0 2 1 ] 03 (C) fit, «S-t;KO»S d * 3 . 5 
(imtlfcilg^gil OtC&t^T, i&IISH 1 ©^ 

xh^^o" ~9o° ©leHT^-fb^-e-fc^fii^^ 

ttwaa^wttwasfl;*^. 03 (o At)t>* 
s«t^fir, 03 (A) ©AaA<;u*fi:# 3 
ttfit. ss^fo^^x ba&:j:oTtt«£yu£*#»s 

nti^o frfrZ>V(7>biii<Dfflffl\$. IfillA, 11 
B±<Dft?mfam<D7¥>i/Hft&®W?ZZ£\Z£r) 

[0 0 2 2] 0 3 (D) fit, $A-feJl/©PSdS:4. 5 
um*»6 2. 5 Mm©$SfflT^{t£tt;fci§3-©l!j6<)Sja 
0 3 (D) «kt)t)^*«t'5K, 0 
3 (A) ©A^^;P7.tC#oSia*«-fe;L'jSd^«'>f 

^->B#irt5^Tfitaii*^o%^e>^fpfa (Si@^= i 

0 0%) ©9 0 %tCjIT-5£T"©l$P,gToN> ^Ac*7B# 
lC*3UTfilSal** J ^ftlft^e. 1 0 %(CTrt*-5i:T©R# 

Ktt«^-r* Jit -t;i/ffd^2. 5m 

[0 0 2 3] 04 (A) , (B) fit, ilClgg^g 

sh*5^t. fe B B @ 1 2\zfkomnm&jj&$:m-r%m 

"ftS«ofc*^©««S*'r. 04 (A) , (B) 

fla-r*c, ^^x««i i A±tcfit«s/^-> 1 1 a 
*«tat»flErtmi i a* a*. £fc#^xsi£i 1 b± 
\z\tmmn9-y\ 1 b^.t^TEi^Bti 1 b' ^ 
fig^ti, ^ EiSiBt lia' tub' tomzm&m 

1 2 3ft«»E«fSn*. 

[0 0 2 4] C©5^, 04 (A) ©«^lfit, 
-> 1 1 atti/^->l 1 bt©IBKttKi»«BE3&« 

fit, iKA^^f-fit, «-^iS(6jWl 1 a' *$«ktfl lb' © 

Afflict o. mfa-£.mz-tt\sxmnm\zmmzuft? 

*. ^H. HiJte«S/^->l la, 11 bRflfirigfftffi 
EE^EPJlp-rSi:. 04 (B) Ic^-f <fc5ll, ft©^tt* 
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*¥7j|S]t;EfrT£. 

[0 0 2 5] BS (A) , (B) tt. llfflVAt-H 
«B**S*lC*SHT, Mil 2 t;iEtf)lf§«$g*tt 

U K9!£*l&-r*. 0 5 (A) , (B) OUMSTtt, 

«B/t*— >tt*Ki i B±ic«^fiK$nt t , stti i 

[0 0 2 6] 0 5 (A) £*?-#BIMKttfc&b>Ttt, 

mg> e tt^i$tt?§ifam<Di¥m\z£o, 04 (a) tRisi 
(B) fc*-rB»«*n*^Tfi. tfr8a-**©««©ffi 
06«, @ 1 otSiS^gi 1 0 ffliftutt^ $ e>i:2i[ 

it5fe»i:> 01t;i5t^T, Sffil 1 A, 1 1B&J; 

^■c-©m»r^xsnfc«afi 1 2 £ 0 «ts«a^*^ 1 

CDfKft^gS 2 0 
[0 0 2 7 ] 0 6£#BB,-f<5t;, ft*BH*f« 7 ^ ;U A 1 
4 Afi> z ^[6]fCft©'J^T-*-5>3 >A n • di (An 
= ny -rij = n x - rij ;n x , hy , n z te-i^tl-i? 

njBSr$M*n#©£*ix, y, zjsfaomifTm, d\ it 
/i*;n 1 t#57'f-!f 1 3Ai©iaifcE8a:sn, bea 

[0028] i7~22(l *^§fifiiH7^M 
1 4A£|§:tt£tl7cf&,flS*SB2 0 cDffi^^tt?:. 7 
^l/A14A©'J^f->3>R' CD;*#££«*tC^ 
<tS-&fc«^»C3^T*-r. fcfcb, 07~2 2tCfc^ 
T, R«*[S]CD^S«0. 0°, 90. 0°, 180. 
0° UJ:^2 7 0. 0° l«ft^ft©*ttftS. 
^n«^*-»HEffi^|6j*0 e tLT«ofcfiftS, 2 0 
0 MIBTjS-r. tot, H*Ttt«nffl©^Ci>n*<8 

o. o° (Drnftz^-r. g.Tz, &2t&mt. u>hvx 

hJtCR^5 0 0. 0, 2 0 0. 0, 1 0 0. 0, 5 

o. o&itfio. 0(Dm^>h7x h^ss-r. 

[0 0 2 9] 17-2 2(D^-rtl<Dm-&lZ&^X : b. & 
gll 2tttll ^Jx.«/;l/^v 5 A'A°>tt^CDM J 9 

4 1 2 96f, fto««*a*tt**-rs«fts«vi. 
*fc«a*H4tt o v/ 5 v©ffi«i«jE/i;u^ &ttfi/t* 

tttt. *«Hl2d:UT, iE©i3l«*S*tt^*-r^a 
SttomtfellSni. tot, 07~2 2(D«g* 
tt. 0 4 (A) , (B) K*Tft©»«*ll*tt**r 

7C0 5 (A) , (B) £jj*TIE<D«MMS»£tt£ff'r* 
«fi£ttofcVA*-hMlM&*jS8«K»LTt>. *L 



(6) 

70 

[0 0 3 0] WIC, 07-1 6Ktt>Ttt, 

1 1 ©^aSTAn5:0. 0 8 0 4, -fe;Wld£3 «ra, 

££8 9° tLfc. If B /WH lffl'J^r 

— : /a >A n • d«2 4 1 nmtfc-S. 0 7 CDfliJTtt. 
U^T->3>R' «10 8nmT, WL&rt*)V<D U ^ 
f— >3>12 4 lnmWSttfR' /An • dtt 
0. 4 5 £&-5<ZMt*tU 0 8(D0iJTii, U^x— ->3 
>R* H144 nmT. Mffiit^R' /An • dliO. 
io 6t^oTV^. S^iC. 0 9<D#JT-tt, 'J*x— ~>3 
>R' ttl 8 0 nmTmlfetk^R' /An • dttO. 7 
5IC, 01O©0!lTtt, U^x-->3>R' «5l98n 
mTffifgBJt^R' /An • d*«0. 8 21;, 01 10W 

'J^x-V3>R' rt*2 1 6nmTfl1JEJt^R' 
/An-d^0. 9 OiC. 0 1 2©0lJTtt, 'J *x— > 
3 >R' #2 3 4 nmTWf2Jt¥R' /An • d^*0. 
9 7 1:, B 1 3 ©fctt?tt, 'J^x— >3>-&§HlR' 

2 5 2 nmTWEJt^R' /An • dAU. 0 5 iC, 0 
1 4©#JTtt, 'J ?f-/3 >R' #2 7 0 nmT"lWfe 

20 Jt^R' /An-driU. 12IC, 0 1 5 (750iJT*«, 'J 
^x-V3>R' *i2 8 8nmTi9iEJ±$R' /An- 
drt<l. 2 OIC, $ b(C0 1 6C0^JT«, U^x-->3 
>R* #3 2 4 nmTWIBJt^R' /A n • d*U . 3 
4K&oTH*. 

[ 0 0 3 1 ] B 7 ~ 1 6 4#It5l:, Sftg^gi 2 
Ott. ttKlBl l**HttBl 2l;*-T, Jt*R' /A 
n • d j&U iS^ ( 0 . 9 7 - 1 . 0 5) CDlBHT, 4#tC 

«nfc«A»tts*t;tJi»i3ii»5. &m-r&<h, 07 

~1 6cD|S*tt, Sft^^;H lCPttUT, U^x- 

[0 0 3 2] ^±t;i«B^bfc^m«. H6©»J«fc4s^ 
1 4 At«»jOffiffi3S««7-r;PA 1 4B$iBllfc« 

^irfejsKA-T*. fc/cU :©«6, H9fB'J^-x->3 
>R' tt, ffifflJS*Hl7>r;WAl 4Atfl[fflS*lflt7>f 
Ml 4 BW^-tKtt^-S, 117-2 211 0 6(D<f 
figiCii^T, fitaMffl«7-f ;UA 1 4A*itf/$fclJ 
40 1 4BO-&fi-'J^x— ->3>R' £, iS/WHlW 
U^x-vs>An • dJCIS— aS«, *«/t*JH 1 

^T. fcfcU, 0 1 7~2 2 t;*5^T, CR=10TS 
To 

[0033] 017-2 2 i0fc*^J;p{C, JP£d# 
lffm, toIII/WH l©'J^f->3>An • 
d#8 2nm, »SWa-tn«TlCfc*£«ftl#tta*W 

50 ^ 1 1 ^'J^x— ->3 >A n • d**4 1 0 nm&>±\Zt£ 
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B B a SiS12 0l:*i»T, l©U^f-> 
3 >«, ^8 0nmHL «t D b < « 8 2 n m«i 
T, 154 10 nm£(T, £D$Ti: b<tt4 0 0 nmHT 

0 4 (A) , (B) K*-rftO»«*ll*tt«tftS«o 

rzWUk&Tum&izttLTofrtz'bir. 05 (a> , 

(B) Cj*TiE©««*g#tt«ll£teofc«fi»*8 

[0034] 023~28H BJIfi 1 2 ©JiS d £tt 
*\Z&it2lt1tm&<D* H6©*S£*fiB2 0©IE® 
H^65:«fi)c-r-5-?-n-?-*tlcDe (B 
= #, G = SS,. R=*) fC^^TScbfe*)©"?**). 7c 

ttfc**&'«3£bfc. H2 3~2 6«t0t)*»*«t5K. M 
IlCJISdAn wm (An • d = 8 2 nm) J^Tfc 

fifr*^Tfe#«Kffil» (H2 3) o 
[0 0 3 5] CtlCJJL-. «SlOSSd*ltfmH± 

tcit* taBHBfiose*. ba$3%bbb 

Bi$©»aBtt*:tr<B*u *hcei2 6, 2711st 

<t^tC, BBB61B 1 2©J?£d£4~5 Mmtbfc« 
BBBBEAJU* ©*# £ 4 V tCt^T * - 

tt«to, r, g, B©#fii;^^T, atfracaifi* 

[0 0 3 6] «IId©J|4«*6l:«*S*. 

02 8 fcjjtr±3fc:6 um**l»tt*ft6U:fcRBbfc 

R, G, B©#fefc:D(^T»§^b^i§j@Iga*#S 

<D*^tc«, r, g, B®#eic»-r-saa***is*b 

(C*5^T, Ktt&BBBEOMffttBJBT&S. 

[0 0 3 7] udi*6t>, 0.6 OjfiSa^gBJCfe 
HT, ftSSl 2©]I£dte, lMmK±, 6/imOT 

r-/3>H *<j8 0nmjy,±. ^)4 0 0nmPira 

bt>. nttttttifcia. 04 (a) , (b) iz 

SBK#bT©*£&r. 0 5 (A) , (B) K*TiE 

©«WJl>5lt*I*«otVAt- HttA^siac 

[0038] 02 9-3 3 «, H 6 0ftjl&jK£Bfc:« 

U E2 9-3 3B, IHSnfcfiJEft*. CIE (1 
9 3 1) 9m3t&*\Z7ay HtBT*4. 0 2 9- 

3 3*. *^(J*{4ft^0° «3£tt2H£ 



(7) 

A? 

A*<4 5° SfcK«tt*ffift*«9 0° 

[0 0 3 9] ST, 0 2 9 *#BT3fc. WHkMl2(D 

>An • d£8 2 nmi: b7cl§3\ ffift, #&£<ZH>"f 

b^U 03 0 (C^-fJ:f)(C> BJiHl 2©ff3d*«3 
Mm (An-d = 2 4 6 nm) tLfci^CIt fe^-fb 
7c7c\ 03O©*^t(t feSEft;® 

[0 0 4 0] :tl(lMb ifc&JIl 2(DjpSd$4/im 
(An-d=328nm) tLfci3 1 ©*£■{;:«. ?£ 

fc*W9 0" 0° $>£U«4 5° T 

3e>l:, 0 3 2CftJ:^l:« B B ai 1 2©Jl£d£ 
5jira (An-d = 410nm) l£i9:5tbfc*£, 
Wi0 3 3 (C^TJ:^ JP$ dS:6tfm (An • d = 
4 9 2 nm) fc»j£bfc«£K:tt. ««Sn*eBfl;tt 

[0041] 02 9-3 3©ife^«, VA^e— HCD^H 
«SgB£. jE«»ft*«S*$_nS7^*7-*a** 

s«kaffl-r4*^t»i. babi 2©u^x-->3> 

An-d^3 0 0 nmJJTF. #l;U£0 2 8 <t 2 9 CO* 
fifl©2 8 0 nmgIHgSt5©*WSl/l^i^l/ 
Tlfi*. P>l&&fS&te. 04 (A) , (B) tCS-Tft© 
»BBA#tt»A«:«o&VA*-KBA36*£BK** 
ITO^f.T, 0 5 (A) , (B) \ZK?iE<DMmm 

A^ttBASBofcvA*- H*ft**s«tc»bT 
30 fc, ^fb<iiffl^n?)o 

[0 0 4 2] 2<=>(C, #BIH©BBBtt, 16©IiS 
SgI2 OfciSHT. BABl 2©±ifi£TBi©IS!T 

BA@1 2©JS£d£3 MmlClfcJtbTilil^fc. 

H34-3 6H -en-eny^ xhft&o' , 90°, 

18 0° £bfc«£©«ft«rtt£jR?-. 0 3 4-3 6 J: 

BfcttBtA,2ji&*itti». HBfcHBtt. 04 

(A) , (B) C*"rft©»«*S*tt*il«r«ofcV 
40 A^-KiSS^^SlC^bTfc, SfcH5 (A) , 

(B) KjKt-jEflDRBBA^ttBASttoJfcVA*— F 

»AS*SB£**bT ! b, bkbs-t*. 

[0 0 4 3] jfcfc, H6£H»&BBbTttBLfc£U:© 
H^T"«. iKJI^SB2 0 1 2 

b, jfifitOTN^-HBaSSBBTtt— »»Kfft>n 
T^**^f 7;u«o*untt. — «ffoTl»«tl>. 03 7 
«. fKHi:bT/JL'^^^A>tti!MI 3 B MX9 4 1 2 9 
6 (An = 0. 0 8 2, Ae=-4. 6) <£<£l^ <ffl?t 
ffiiLTBItlOG 1 2 2 0 DU^^tl^®. 0 
so 6 (DffiHSlSgS 2 O^ISSt- KlCfe^T^TSa 



fl 
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/J 

9 0° ©*ffiftlC*^Tffift*0° A^b8 0° * 

J»£d«3. 5 ymtLt. MI12» 
riEt^Ui'T-ya >An • d«2 8 7 

[0 0 4 4] B3 7iDfe*5J:3l:. fifSSffifS? 
M14AOU^f->3>tR' tSil 2 0U 

T££. H&ttHffift, 0 4 (A) , (B) tr^-fjl© 

itt), £^05 (a) , (b) \z*TiE<Dmmmmj5 

[0 0 4 5] VAt-FI 
^.S^i^WUfe. VA%-F®KA&*£flrvti. 

eft^ffiSrWttiujiir^es&ttiiTtttta^tiH 3 8 

(A) (C«EB§WtC^-rio(CBI§Sjttg2(fi]LTU-5fcJ6. 
*». 03 8 (B) fc*r«tft»^JJ«* J FElRl'r*B»« 

3. to&A»©&sa*«fta£#*.e>n*. 03 8 (b> 
ottiBtftt, j£ B B B #TH *k 5;wkj:o» Scan© 

little** U *-f ?Jl4te*ftlLftt>4i£lCti:. 03 9 
(A) fcjKT<fc3K:. #Bft#ffiK:m**»cliSH t ©E 
lR]tt*-f y)Ht^maLTzmS 8 (A) ©H^I^UX* 

i%— T&fc^ 03 9 (B) \Zm-t£o\Z, ffi. 
fiSH 1 ©^* Mi, ±TMi:Wnfijt$nxu 

$#[6]±4>*gl$©lg*£ (0 3 9 (B) *©fR*C) T 

n ^^©y^x Mif:<h^£i;ftt,> 0 

[0046] i4 0ll 06 ©?&il^&ffi 2 0 K&IA 
T, f&AJl 1 2©J? £ d£ 3 /irai U 3 

£gsiJuUTd./'pit£0. 2 5tlfc*^fl)fift»tt* 

[0047] 041, 4 211 ^U<. 2 ©If 

Sd^3(im, «ft»W-f7hftS9 0' ilfti 
£©j£AS^gfi2 0©. f&A/WHEffi^ft^©!*, 
G, B#fiO»ft«ftt**T. fciEU 04 1(1 



(8) 

K*5l>TH3 8 (B) n^-ri^ti, -afciKSSH*© 

03 9 (B) IC^fcfc^tC, ftA&i*£B®K 
»#*K*J^T. i&A^H^UMT, M,&^«*C*«» 
j*£tt, uffl^CTIl 3t£-Atefi#iB£8MSJ:< 
SE^S-&*fc»T»*t3t^.6ti*. T£cfr*>. VAt 

;ws:^spu^^©*w$ u«r^t*«ig»sn*. rats 
©issnn 04 (a) , (b> £*-rft®sm*sg#tt 

j£A£&ofcVA^-Fi£A:g^BK*tbT ! fe, £fc 
0 5 (A) , (B) £*?jE0K«¥A3rttKJfcett7 
fcVA^-K&A^SgflttbTfe. I£b<ilffl£tt 

[0 0 4 8] #fPJ©fglE#«, $e»tC. 0 6 0MS 
^^S2 0tCi5^T, jfcAfl^O^U^UhftfcSSfcS 

20 7lC^-r, tctil^ 04 3«7V^;i/h^<&8 9. 9 9 
° fCRjebfc*^*, 04 4\tZfU7)Vhft&8 5° (C 
88:Sbfc«££, @4 5IJ7 , Wh^$8 0° trtSS 
bfcJf^£, £fc04 Q\%ZfV?-)\>Vft*7 5° iCt&S 

F*A«j»&«©«a«ftt£*?-. 

[0 0 4 9] 04 3~4 7 **Bg-T«K, -fU^frbft 
tmmm\Z9 0° fcfc-aT^-SH 4 3 

'pTz>\z-Dnxmm%m'>\s. 14 61:^^ 

30 hft*i7 5° ©«^HH 04 7tC^T1i*#JftTN ; E 
-F*ft**Sl»aHAiH*l:ttoTLS5. £© 
VAt- F©MA*^Sgtr*3^TH ?&A 
»f07'l/f;i'^^7 5 C $?i:b<«8 7° 

±. J:9#*L<tt8 9 e JW±fCtSSf SiiidWJL 
«±©IS*H 04 (A) , (B) fcjjsTftOWB 

^g^ttj&A^&ofcVA^- H*lS^8lcai/T 

*>. *^0 5 (a) , (B) izm-riE<Dmmm&-%&m 
a&ttofcvA^-FffiftasjSsacwbTfe. ^b< 

fit ^>. 
40 [0 0 5 0] 

[mmmn 04 8«. *%w<D%imi&m\z&z>m£i i 

-fate, I TOJ;0^tSSBJ*®3 1 a ' t5it>'5f> 
yma^f7ofcEl^)«3 1 a<&ffi^f-rs^7XS1S3 1 
At, raC< I TOtl3 1 b' *J:tfH*&5t>^ 
MSIS:fTofcE[6]^3 1 b£i§}fT-5#7Xai£3 1 B 
#UV-I£3 1 CS^^— y-tbT. E|6J^3 1 
a, 3 1 ba<fflSlC#l6]T««k3fcl*]#lc£to-&&n. 
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15 



SB|S]^3 1 afcj:t>"3 1 bTWSSft&grJJrtC. IE» 

^M>ttS)SSMJ 9 4 1 2 9 6 (An = 0. 080 
4, A e =-4) SK^aAfttCcfcO^Ab, $$Hjf3 
2ftJBj*-f*. ^illUTtt, jKIf 3 2®^, "f 
ftfcS-feJWSdtt, #UV-ffl7^-«3 1 coil; 

[0 0 5 1 ] S^C, iO«t^{CLTJgfi£Snfc?SS/1 

*;Ko±T*n-f ncti:ffi«*tflt7^ jua 3 3 a, 3 3 * 10 



16 

«. ^V^-ftf 3 4 A**. *&ffiffigttflt7-f;i,A3 3 
B©±«»C«7^-7'f > tf 3 4B*«, 3felCBl**^ttH 

^j&sn&o T&fc>%. 04 8©&ii«^gB«, 06 
<omi$.\z&^T. ffii/i^n ltrt^ifi 3Bt 

[0 0 5 2] 









Ton Toft 
(ms) (ms) 




CU480 
0KM8? 


3.75 
3.00 
2,80 


13.56 9.04 

8. 7s a 71 

7.81 4.45 


41 54 48 54 49.25 

42 58 52 58 52.50 
42 60 52 80 53.50 



Oi:*MT, ?£aJ13 2(DB &dStt*l:«ftSttfci 

^©. &*©«B*«s«©ttfmtt*«fctf«a#«- 

0. 2 5° Ct*tj-*W«*S***-T. 7c7cU sitr 
Se(S]M3 1 a, 3 1 biLTBS{b*S!©SittSB[6] 
tfRN7 8 3!fcfk IJtfi3 4A, 34BiUH* 
IISOG 1 2 2 0 DU«3t«»StittftSfli^»©S 
K- 1 8 3 2 AP 7{gft«£&ofc«-&©|g*£;rr. 

SlCM^iiTH 04 8tC^LfctefflS 
Mi7^M3 3A, 3 3Btt£«UT***<, 

ftfrS. HAtf. MEG 1 2 2 0 DU«3t«fc(tBfr* 
ffia7^MH*#SA5a4 4 nm©*©'^ — x— -> 
3>ft*U *fcflftCSK-l 8 3 2 AP 7«3t«K# 

Bfi-r*^tt7-r;UA«^:#S*^5 0 nm©fi©'J:?- 
[0 0 5 3] XI *#S8fS»C, MI3 2©Jp£d75* 

5i:ffoT, a>h7X hit 1 0£U:ft#*.*«ft«eH 

m £ '>T 5 i »S tffiTT -5 fc tb . 5fc K «9! b fc £ 
51:. $ail3 2©J?3{i. 'Jj'T->3>An-d^ 
**J8 0~i&4 0 0 nm0«HKtt**«k-5CKjrrft& 

[0 0 5 4] tflE^4 4*5^«5 0 nmfflftO'J *x 

-fex-h-t;UD-X (TAC) «fc9&9. TAC7-C^ 
i»i»tS. rt^-STAC^^Att^lCU^-x 

«*©TN*5^ttSTN«J|**S«IC*l»T. lift 



«©«S:7-i';kA£bTj£<{£t>*lT^5. AiWftT 
AC^JPACt, Bl^llC 5~ 1 5 nmOKD'Ji'f-v' 
3>Rft*U t&f3*l*ll:3 8-5 0 nmCftC'J 
20 ^x-->3>R' tfc'J^x— S/3 >R, 

R' ©*S£«, y j )lA<nmm*%.1k2i±Z>z.i:\zJ: 
Si* -5 

[0 0 5 5] L^U ^0, #389KD3691#tt, VAt 
-HCD^SS^SSTtt, CCDJ:^^:TAC7^;1/A© 

XMt»C»»**tB*Ili, foTTAC7>f;^©U^ 

jSteKiO. ^a«^SB©ffi£W4ft££tCfr±S-& 

30 TAC7^J^H *fta*S«©3tt*«rtt*a!fl:S-li' 

[0 0 5 6] MOTNS^^ttSTNt- h'f&a*^: 
SST«, TAC7-r^Ate*©jlffll**«. BSM£T<5flB 

© k wtt \z jpfT t & a «t 5 k en s n -a *«, « a if 

KWTaJ:^;:. #3SHJ?Tte, TAC7-T JWAft, ^© 

ftfflgffl«-7^;PA©IE©U:?7-->3 >J&>6>. TAC 
40 7^;UA©IE© 1 J^x-->3 >£3K>fcffi«ifcS. 

ft£5*£te. &ffiMffl«7^;l/A©U^x-->3 > 
ft. SiftWfcflMfcJ:?)*). f^S/^;U©±T(cffi^S 

tlfc2fe©TAC7-i';i/A© , J^X-->3 >©#/£#. 
^#**< l/T*<&R*»**. i^K, TAC7^JUA 
ft, •t©a«tt*«l»*T*«3t«©!»'Rllllt s FfflcEaSl 

-ra*^ic«, &+§MMfg7^;uA©si5aw^u^^- 

^>3>{i. TAC7^;UA2ft^©7 v cttltj!lDT-5. -© 
fc«>. &fflSffifil7^;UAS©'J^x— >3>ft, 3SI 
so W7i*jlfittr*ftTTAC7^^A2ft^©iE l J^x- 
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[0 0 5 7] 04 9 (A) , (B) tt. 04 8©$$;<E> 
«ft**g«l;:43^T, -feJW¥d£3 urn, Xhft 
£4 5° £Lfc»£tf)31£*#tt£^To fcfc*U 0 4 9 

fgMJ 9 4 1 2 9 6 S, AWfrKKttGl 2 2 0DU5S 
oTW. fc£U 04 9 (A) , (B) ©Jg*tt. m 
ft1£3 4A, 3 4BAtfiffifi«7>fJl'A3 3B, 3 4 

[0058] 049 (A) 3>h7X hJt*n 0 10 

04 9 (B) ±0t)A»5J:5K. ft*#>«M%i%&BT 
«. IEffi*[n|(r*3^T2 0 0 Oifi^n>h57. hit^# 
£>n-2>„ 05 0 (A) , (B) tt, B4 8(D$S^g 

ACO) £ft*IS*i{«:7f JUA3 3 A, 33BtU« 

4 1 nmCWf-ya >filA n • d SrWT-SfcgK OS 
#1£3 4A, 3 4B*3j;t):fiffiiil7-CJl/A3 3A, 20 

3 3 B U*x-v a >fitR" MfB 2 

4 1 nmiCifi^2 1 8 nmfClS^UTl^S. 
[0 0 5 9] 05 0 (A) &K>t>frZ£v\Z, 

3>h5*hJt*U OSttA*«»ft«*tt, 04 9 
(A) ©*§££9*>££>t;:t£*:U ^fcrWHEffi^lSi 
GD3>b^7. Mt%>, 05 0 (B) (C^-T<J:5(C4 0 0 
OfcJtfSHitftoa**. fcfc. 04 3~4 7KM»U 
T, ^U-^;Ph^^7 5° J^TlC^t-St. VAt-HI 

S«eK(C*{b-r*^tS»WUfc*«, 04 8 ©J; 5 so 
fc, MI3 2(D±T»r&*BM»«7^;UA3 4A, 3 
4B*ft?,iifiKm -fVZ-ibYttffil 5° iCi^T 

fc, 05Hc*-TJ;5(c, a>h^xhltio (cr = 
10) *-^A**«ttj£<*0, «ii»*8«£LT»* 



S3 2©»S**3 lira, 7-f7,h^4 5' , ^l^U 

[0 0 6 0] ^JfifllTtt, 04 8©M€ftl>$ B H a 
a^S«K*^»T, IfaiLT. 5fc©MJ 9 4 1 2 9 6 
CDf^t)t)fC|^i;>;U^aiS©MX9 5 7 8 5 (An = 

0. 0813, ae=-4. 6) zmo. ^<r>m<Dm^L 

©W9!«#irr*. 05 2(1 WHkMZ 2(D-t)md& 

±a*D#tt£, y-fX h££0° ,4 5° t5«ktf9 0° 
iUfcfc^KOHTjST. JKOfllTtt. tt£JR3 2cf>£ 
a^^WttSHWl/T^fc^. 0 5 2«tDtoA»*<fc'5 
IC. St^±^DBtWT0N«< y-f * Kft**0° ©«-&£ 
EPiPtE*54~8Vffl®IT"l OmsffiltT** 

[0 0 6 1] 05 3fct, -tfrBd&mVK 3umtVtz 
Sr, ^MXhftSO" ,4 5° ££#9 0° iiL-fc*^ 

itmtaVT^rj.^. 05 3 ±ofc*»*j:3Jc. £-£T# 

DB#Pb3Toff ^Tn©UM 7. hftfC^t^Tfe. 5m 

«rtt**rr* cnicttu tn^-k® 

m s £X±.T:$)Z>o 
[0 0 6 2] 
[*2] 



VACITAC 
FT (ma) 




0*^ S<T 180* -90* av. 


0* 4F 90* 135* 160' av. 


68 
165 
262 


43 60 52 61 54 
42 70 57 66 69 
3B 68 52 58 52 


40 40 50 80 3B 46 
30 40 70 66 38 49 
25 44 70 70 38 50 



XislSOA nd=248nm 



S2I1 *HJfi«KJ:*ilcft*^S«C*t»T, fli^lS 
3 4 A, 3 4 BiJ<t^ffl^ffl«7w;UA3 3 A, 3 3 
B*«»jsfi-r4ft©'J 9f— s sa >R' ©-&ftfl£:^fb£ 
■fr;fc*£©«ft»tt. ¥HZZl>h7X hJt 1 0 5:4A5 
8ft«H*JJ:tfl 1 »WSKft«©JE{fcS*-r. llB 

Z\<D£5UfgmR1fctf±CZ£m7Ktf-D&nT&\Z< < 



fcU #2g*BTtt*liB3 2©U*x-">3>An • 
dtelET", 2 4 6 nmOl$#f5. 3t2H ttffi£*f 
«7^fM3 3A, 3 3BMl);if«3 4A, 34B 

^jEfi-rau^x— >3>r* ©^§ti&ini320 

0° , -90°, 180° ©7J&£lC43^T. ffiffft*^* 

[0 0 6 3] 
[«3] 
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19 



20 



mm .. 
c v 




0 9 90" 180° -90* av. 


O-'JrfW^- a, 


€ 
45 
90 


44 60 49 60 53 
43 60 52 61 54 
41 59 50 60 53 


40 40 IZ 60 38 46 
40 40 50 60 38 46 
40 40 54 64 32 46 



it) VACffiU G1220DU«MC« (R" 

£©8i£j4#14fccfc7jCl l««KCftK©^bS*'r. a? 

I7^M3 3A, 3 3BttKim «3te*3 4A, 3 
4B©(iffliii^ffl (R' =8 8nm) ©*A*#ffiT 

[*16«3] B54I2. *fSW©j6 3S&J6{flK«fcS»cj& 
S^gi4 0©«£^t. fcTcU 0 5 44 1 , 5fetCtS£ 

[0 0 6 4] H5 4&#I1-5C, ^S«*gS4 0« 
04 8l:KBLfc*ia*813 0 iSHLfci)S&t 
04 8OftU^T— >3>$tt^©Wi 
i7^M3 3 B©^t>D{r, .jEO'J^x— ->3 
n^lOfiftii!7^ (3 3B) i £ft©'J* 
f-y a >^tt 2 ©effli«l7^ M (3 3 
B) j t*. WE]E©ffiffi«*tflt7-<;PA (3 3B) j 

*«SA*;U3 i©ifi£ltc, *7cft©fiffiM««7^;i/ 

A (3 3B) 2 S-t©n«fc:BI9rr*j£T»fcoT^ 
■5. &ffl«*i«7^A (3 3B) 2 tt«ft/^*^3 1 

;UA (3 3B) i B«A/x^;P3 l <D^M\z¥-frts.ytW 

[0065] 0 5 5 «, 054 ©f&H^ge 4 0 fdiS 
HT, j£Hli3 2©ff$d£3. 5 Mm, 7-f7hft5 



4 5° tim®, «**«Aic*rr*j»ai*«ii 
a. m<Dti.mmffimy j Ki* (3 3B) i ©y^--> 

3>$100nmtL> -£-©7fc*W 0 fC^ft^-ti- 
0 5 4CSl/fcJ:5l:. y-fXH 
ti'ilCWl/Tfiflgif?^;^ (3 3B) j ©Ttttl 
tfi1ft&&i:LTl£m2tiZ. -t©(R, ft©{4*BH*fffl» 
(3 3B) 2 O'J^f*— S/a>HttWB*ft/t 
^;i/3 l©'J^x-va>An • dfCI§^L<tSStT 

[0 0 6 6] 0 5 5*#fig-r-5»w. ^-fftWflWllCfcH 
Tfc, ft«l£|0#£j4 5° JR$3*tt9g<?>3iI 

fift&<Dfa±&mmtzz.iiw-v%2>. 05 5T«, m 

fttfo° £±#2 o° ©*§£(::. »1 3 5° <Dft®\ftiz 



=88 n m) 

[0067] 056 IS. 054 ©$tJl^gB 4 0 (Cfc 
io UT. iEO<if|gii7^;i'A (3 3B) i W9=r- 

->3 >£3S<t2Wc*£©Jl3i*ttM©S^*£8^& 

«9 0° £LT££o 05 6 $r#BST-S)tC, IE©{4fflM 
««7YJPA (3 3B) j ©'J*5*— ->3>«£2 0~ 
6 OnnKDttHKKJetSiltfcJ:?). «**«!Bfc* 

T£S. £©«-&. jlj&*mo. 0 0 2£Tle]-£>. 

[0068] 05 7(2, 05 4©Sif^gi4 0 ©& 
fttH***-*". fc*fU 05 7©!NfttT«, J£©{4*BM 
20 m&7 4)\<2± (3 3B) i 0'J^f-/a>R52 5n 
m. ft©fefflHM«7w;UA (3 3B) 2 01)^5*— -> 
3 >R' <£2 4 0nmtlTW. t&, %Hkft=f-<Dy 
7, b£|£4 5° . ttiiM3 2©JS££3 MmiUT^ 
*. 05 7J:Dftil>5J:3l:. IE*5J;lXft©feffiM«« 

[0 0 6 9] iinKottU ^DiE43j;^ft©ffifflM«i« 

30 :©utA^, ^ft*^gg4 0 fC*5l/»T7£*5 

<ti;t©fiianifi7^;i'ASffl^t>t5i^, -e-o 

ttlH«il«lST. ft©&ffi^««7^;i/A (3 3B) 
2 £J£©&fflM*HS:7>f ^A (3 3B) j ©nftKER 

[0 0 7 0] S^lC, 05 9tt, 0 5 4©jgS*^SS 
4 0fc*l>T, '(5ffiS««7^;i/A5: ; SlllSL/i*^©ffi 

Z\<D®&4m\zm£ -3TLS5. 
[|S1S«4] 06OH S£>lC0 5 4©j& I §l2l7*gB4 
40 OKiSHT. Tfi9d^«3 4 Att«S/1^3 1 t©H 
Kt>, HO'Jj'f-i'g >SrWT58'J©ft©fifflMffl« 
7^;UA (3 3 A) 2 SE»Ufc««£0*aaS5««5 

os:^-r= 

[0 0 7 1 ] H6 112, WE»ftJt*ft«4 0K*l» 
T. HdfBS'J©ft©{4ffiSffl«7^^A<tHflfe^fflMS« 
7^;UA (3 3B) 2 O^W-O'J^X— ->a >ttfc*fte 

&fl/i*;i/3 i<o'J3'f->3>ii:Wb<»Sl& 

ffl^7^;WA (3 3B) i ©U^x-->3 >ffi©Mgc<h 
so ITit. 
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[0 0 7 2] 0 6 l«fc0fc*»*«t5{C. frfrZffif$.\Z£ 
(3 3B) i ®'J^T->3>^5 0~6 0 nm©$SH 
7^A (3 3B) i 

M7j)l& (3 3 B) i ffl'J^f-ya 1 0 0 

[0073] 06 211 060 ©j&HS^SB 5 0 \Z& 

^T, tfreffifflg*tflt:7>r;PA (3 3B) i ©u*x- 

->3 >fil£3 0 nmKBJgU t®feffli«i7^ JUA 
(33B) 2, (3 3A) 2 0U^f->a>lR' S 

[0 0 7 4] 0 6 2«t0to^*«fc'5fr. aja****/ht 
fcSOtt, (3 3B) 2 iWIMrt"* 

ftW'J^x— V3>R' ©ffi**#9 2 5 0 nmCD*§£-T& 
4**, ^©ftjlfiiH iil3 2CU^T-y3>An 

• dottJ:Dt>£d>/.hdtr>. StelcfcaftWL&.fcSfc:. IE 

®{4fflS««7>c;PA (3 3B) i ?tmm^m&\z 
«. teffl««tt7^;PA (3 3B) i ©«iiu*x---> 

t^o -rft*r5. HfrfB^©{iffiM*«7^;i/A (3 3 

B) 2 , (3 3 A) 2 mnATJE©fiffiSffifll7-i';UA 
(3 3B) i ft©ffcfflg*l«:7^A (3 

3B) 2 ©flKStttt. ^I3 2fflU^f-y3>tA 

itJ:> m©firffllS««7^;l/A©^W-'J^x-v'3 >ffl 
R' «. {4fflMffi*7^r;UA (3 2B) 2 ©^Sr®?*! 

m£kM3 2©'J^x-->3 >lAn • d©2 

[0075] 063 li, 060 ©jfcilS^ISB 5 0 ©& 

*^S«5 0* ©*J&£Srf. tztzL. 06 4 4 , 5felClft 

WLizMmz\**tfc-rz>&m&n*:ttL, mwzgte? 
4. 

[0 0 7 6] 06 4 *#Bgf4K, $J|g*gB5 0 ' 

tt, ffiBttii/t*;^ i tH5teft©{ifflSffi«7^;uA 

(3 3 A) 2 tOBC, IE©{i+aMMM7^;l/A (3 3. 
A) | SEKLTfcrK B 6 5 C*-r«*l&«»ft*Ht 

[*Jfi«6] @6 6(i, *^W©B6HS6«»JH«t4^Sr 
*S816 0©i*S*t. 06 64>5tJci5iW 

4. 



(12) 

22 

[0 0 7 7] 0 6 6 ^USSWC&^T 
«. fcKiftl»L&Sft*3SSB5 0, 5 0* IC*5HT, 
IE©{4fflSffif»7^^A (3 3B) i £ft©&fflg»« 
(3 3B) 2 *-©2«l 

ttfi^i«i7^;i/A3 3B' «:*ft/t*;u3 1 t«3te 

tR3 4 BiCWKUfAT*. fiffif «I7^ Jl^A 3 3 
B' «^W2$Mfe£*U x, y, z©&#ft^©JS 
Sf^nx , n y , n z t;i"Pl>T, nx >n y >n z $>-2> 
Win y >nx >n 2 j&*j5R3£TS. j&V^S 2Mttffiffi£ 
io ffi«7-f-;UAtt^»T$.0« fc|*.tf#HjHB5 9- 1 8 9 
3 2 5 KE«SnTH*t>©£ttoT%>«fcH. 
[0 0 7 8] fr&«2MtttirtI£fMt:7<f 3B' 

I nx -n y | • dfriO^-A^n, $fci*»/t*Jl'3 
2KHE&?5ft (»S*|fiI) KjSR' = { (n X + 
n y ) /2-nj ) • dT#Abn5. #*$s0!ITte> 
®fi©U ?x-->3 >ffi£ 1 2 0 nm^T. JP$73fo]© 
iJ^^--> 3 >£j£i|Jf 3 2©'J^x— ->3 >An • d 

20 tzfzV, 06 6©#IT"H fiffi^««7^;UA3 3 B' 
H -^©ffirtjlfflttl^ii^S 4 B©KJR*6tBS¥fTlC 
tt*J:5fcBKSn*. ffiftSfflfl&H n X >n y >n 
z ©M«**J«3ir*«^Cttx«Hc, *fcn y >n X > 
n z *«j«Sfr5«^C«yilk:-a-r-6. 
[0079] 06 711 066 ©jgcHS^gB 6 0 tC*5 
l^T, HtffB2ttlttfir+lllttM7^;l/A3 3 B' ©Srtil 

43ttaaiS35£jjVf. 06 7 J:Dt)^-5J:5^> 2 tttt 
fiffli7^;i/A3 3B' tt, BUfBffil*3«ffl«ln x ©#{4 

30 mo mm 4 5° 3 5°. -rfefc%»srr*«3tt 

«3 4B©©iKW»Cit3J!-r2>J:5tc*fcH¥fTtjHt-r 

*545' KKje-rs^tCkO. 8 0° ~0° Stffli 

£0. 2 %JiLTtCjflIiht"-5^ t^Tfr-S. 

[0080] 0 6 8 «, 066 <0%A%^Stl 6 0 (C*3 
^T, BfHB2ffltttefflS*f«7^;UA3 3 B' ©JP££ 

io -To 06 8«kf5t)^-5<fc3C, 1 3 0 /iraOi 

c ^ ts ffl* ttfli/h eft 4 mm 2 $tti4fiffiM 7 ^ * 

A3 3B' tt. d©)P^lr*5^T«, ffifiT3 9nm, 
JS$7j[n]lr 2 4 0 nm©U ^f-y3>RJ55WiR' 
££t;-5„ ±IB©^*^-^-fl:-r4t, 06 6©}^^^ 
^gB6 0{C*3^T, WJ^r-y3>R5:12 0n 
mJWT> Jf^L<(i2 0~6 0 nmOii, J¥£73fa© 
'J^x— ->3>R' WaI3 2©iJ5'f—>3>An 
• d©2fg«T(Cia^-r4CilCj;D. Ha^-h'K 

so [ 0 0 8 1 ] 0 6 9 tt. 0 6 6 ©$H**5£« 6 0©I 



4$ BS^F 10-1 53782 



23 

fcftttfcjjsT. ftft*l/H6 9l:^T, n x =1. 5 0 
2, n y =l. 5017, n z =l. 5, d = l 20n 
dtt*AJ13 2©JSST**. El 6 9 J; 

h £ 2 «I#lfctffil7^ ;ua (W*tftofc<t¥ 

[0 0 8 2] 0 7 0 *#flg-T-5{C, ^JSfclTH H9IE 
&m&ffim7-J )12±3 3 B' ©ffifC, jfcA/**;P3 1 £ 

3B' 7 -r JL-A 3 3 B ' ©jlffitt 

%tz.~y a )VJa 3 3 a' ©affltta*, ^»f^>#7 
if ©Kttttfcift&T* <t -5 tcEISTS. 

[0 0 8 3] HI 7 lit KfaS^fii 7 0 OfflftftttS 

SSSB8 0©«t$£ST. fc£U B7 24»5teKR9i 
Ufc«»Kttn-©#JHW*fcf*b, lfcBJI£*ffl§T3. 
07 2£#BgT5IC f&ASSSB 8 0 II @54©t 
»*^8«4 0fc*S^T. &fflM*{*:7^A (3 3 
B) 2 S*Kbfc%>©KttoTli*.- 
[0 0 8 4] 07311 8 0 Oia^t- 

HlC*W*aa*ft. iEOttffiH*t«7^;UA (3 3 
B) i £leie£itfca*£. Tfcfr^^JI/A (33B) 
1 ©n x i|tt©*&££^fc£tf&#£>##fcfc©T& 

•a. H7 3 «fc 0*3^**5 jc. m&m^-Fizisftzm 

4 5° **Wi*?Jl 3 5° ©ffi1IH«K:**«£K:*/jN 
iCftS. Z\<Do*>, ^(C4 5° CD7jf4^l'43^T«0° 
~8 0° ©l6B©:3>T©&ftCttLT&if45#g/jN<i:& 

[0 0 8 5] 07411 ftS^gf 8 0 ©Mft- 
FfcfcttS WCiE©fi:ffll£*H»7^;UA (3 

3B) i ©ff£©W&<i:LTST. H7 4S#BBT* 

H WaEfifflS*l«7-f^A (3 3B) J #14 0-1 

5 0 um<DmZ<Otg\ZMk/MZt£Z>Z.ttft>frZ>. 
gffiflt^^A (3 3B) i >R 
H I$*U4 0~1 5 0MmOi^ 14 0~160 
ttmOttHlcA*. T&fc>*>. *fl3R*S« 8 0 tdii^ 
TIEWftfflMSStf^^UA (3 3B) j ©^£&?J©£ 
(Cll 7^;i^A (3 3B) J C@rt'J^T-y3>li3 
0 0 nmUfoT'$>Z><Df)W 



(13) 

// 

[0086] 07 5 II 073, 7 4 K^T*3M;£ 
ftfc*ft«^£«8 0©«ft#tt«:*T. 07 5J;Dt) 

a>* j: o\z, m&^&ms o©«a«m*h 0591c 

*T«fcffl3S»«:7^;i/A£8H*fci>tt£K< z^ztw 
[*Sg^J9] 07 611 #^©fg9*S£0iJI;: t fc£j&A 

[0 0 8 7] H7 6**MT4JC. *A*;S&«9 0 
II lKliEf&A*Sgg 8 0 IC, 0 6 4 ©$jA*^Sg 5 
10 0' »C^LfejE©ffi«S*lflt7-f (3 3 A) i £>£ 
*DLfc#tfi5c£lrT3. fcfc*U ffifflMffl«7w;UA (3 
3B) J H 9ft&l8ttn x *t»»T4 7^-5-f1f 3 4 
B©»iR(itD![5ST4J:'5lC. *fcttffll£*tflt7^;UA 

(3 3A) 1 H SirtSffi«in x 3&t»»T*#^9-f-!f 
3 4 A©»iRttKeXT5J:-5fcEKSnT^*. 

[0 0 8 8] 07 7H ttA^SB 9 0 
STo 07 7$r#figT-5IC, i£A«SS« 9 0 ©«*H# 

ttll 0 5 9\z*?®.ttm®m7 4)i&zmvtz*^tz 
*^©fflft«rtttJt*S!T*t. *#<acsan-ci^*. 
20 [%Km 0] 07 811 #?|HJi©mi 0Hi£{*JlcJ:3 
0 0cD«fJ&£STo 
[0 0 8 9] 0 7 8*#flHT*K. M^gfl 0 0 

tt5feicttwu&tt«a**«9 o £H«fc*rit**rT* 

ffiffiS*«7^;PA (3 3B) i Sft&flNln 
X *«»«T5 7^"7-f1f 3 4 B©©JRWt4 5° ©£|g 

<£^T«t^tc, ^rz&mmmmy^ ;ua (3 3A) 

1 ffirtate*n x *<K»T*#77-f-if 3 4A©» 
JR«lfc4 5° ©Afl^fc*J:5KERLfc&rt*J*fc:3T 

so [0 0 9 0] 07 911 Ilifgil 0 0©Sft#tt 

&mmmmy ■< (3 3 a) j , (33B) , 0 

,j 37 ^_ 3 >ffi R £^tl-en 7 5 nmtl/fc^CO 
HTSt. 07 9 &K)frfrZ>&o\Z, ft^gil 0 

oosfttttis, 05 9ic^T&fflMfflifit:7^;uA£iS: 
tt^-3fc»^offi^tt*it«T*t3k»tt$nT^ 

.*>&©©. ffi©|^6#J©fc© > .Cj£'<5£#*J>#oT^ 

[IWyi 13 08 0H *58WO*l HfcDfiWtJ:* 
7^f^77h'J^ XRlrtAatt A3 110© 
40 <$J5££-tkT. 

[0 0 9 1 ] **JS««JHi3^Tt4. 08O©^lr*3^ 
T, #7*£«3 1 A£fctt3 1 B±IC. ttA/t^^4> 
KHjS3nfcB*K#J6UT«R©SWH*«lI (3 1 
a' > PIXEL £n£!gibT-5>TFT (3 1a* ) 
TFT t*«»J5S<*n*. T&fc-fc. HtlfeS0Jil^«ffi (3 
la') PIXEL iTFT (3 1 a' ) TFT til 04 8 
©affi 3 1 a' &SUIi3 lb' iCttfSTSo S/t. h9 
IBS«3 lAJitH3 1 B±t«. VhU^7.BS?iJ$n 

itTFT izmmmnzmi&rzT-frtz data^c 

so n$rStt<kT-57 KW7xA*7.ADDR t*««ffiT*. 
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[0 0 9 2] 081H mgk&TxmW 1 1 0 <D«^#t4 
£. W B tLT>Myt/t>ttM J 9 5 7 8 5^ffi 
tsK j8ti|]i©JS3£3 iimtLltm'SlZ^^TTji-f. Z. 
©*g£. *l»f(!)y-f X hfctt4 5° . ir B I3 2ffl 
>An • dH2 4 1 nmiLT&O. frf 
EffiR3 1a, 3 1b (B4 8#HR) tUTH»fc*tt 
RN7 8 3S«oW4. H 6 1 «k 0 1>*>4 ±"5 JC. # 

8 2 (A) ~ (C) H^Ti^f', §*©i*T*ir B ® 
$HPEfa*»-*fc, ^t»KDf>¥- F*-f >*fflEfl]*Mt 
*«toTl^fc. fcfcU 08 2 (A) t±?£JI3^=gB© 
-H*#©ffij£©¥ffi0, 08 2 (B) H 08 2 

(A) +CD^A-BiCjttofcWE0> 08 2 (C) «0 

8 2 (b) <Dmik&*&siz-'z><Dmtt^rz.jjfafrz>A 

l*3teX:fe«ktfY£AI*Sli:fc«£©«j££*U 0*5fc 
fc. 08 2 (A) iZ&^T. sfeliN&fcWH ±«*«3 

i Bfcaj^anfc^EiRiRa 1 b©7t'>^m 

ftK3 1 aCE>7t?>£r#|4]&K-f. »fE|6]I3 1 b© 
7tf>^l^t^E|6]IK3 1 a«7t'>^|S)tlJa 
1 ©ftS-pXIST***. M»fffly'f7 h*S£4 5° 
fclSST &*-&KH MfB^Sai Ii4 5" ©^gfclS 

[0 0 9 3] 08 2 (C) <fcD <fc "5 IC. £©Jc5 

ft^-H^'f >»-T-ElfiJ«riE*Wr**a«*8«K* 

fc^ EM t Attft Y ©# 6 JifcSHWl £ 

K»L. 08 3 (A) ~ (C) tt*58W©*l 2^SI^J 
K«t**Sa*S«l 2 0©#ffi££^T<, fcfc'U 5fetC 

[0 0 9 4] 08 3 (A) ~ (C) ©UWtTtt, 08 3 

(B) IC^TJ^lC, #*©B*fc*St»T. «m*3feK 
»?E^]13 la' . 3 1b' -tn-fn^ElSlBt 
3 1a, 3 1 b©-»SB3«k5l:»«t4. 
ftfcBfeKfl-TElSlKtt. 0iA.MKH 1 EfalR3 1 a, 3 1 
b©7b'>^©gL »J©*fflErt«|**«D±fc:iW*U 

[0 0 9 5] *©IK, 08 3 (B) ©&rffi0!C7jrf J;? 
fc. 08 3 (A) ©¥E0©iK®Tfi>J©®«!CHfllB5!cK 
^E|S]I3 1 a' Sfe«£H±{»J©®«{CHt 
EttMiH'Ertm 3 l b ' tJMWSCfclckD, 08 
3 (C) IC^TJ:5SCAWftX:fe«fctfY£J|&ofc#r6] 



(14) 

[0 0 9 6] 08 4 (A) ~ (C) «*H»J©-^Jg 
#J£^-To 08 4 (A) <£#fl9"r-5tC» *HJf60iJtr*3^ 
TIJ. iSiB±«iOfl«4:«ET«OfiJ(»C*«r>T7 f> 
y*|Rl**fl:a*T*0. f®M@8 4 (B) ©we 
0tc^-f £ -5 1-. ^Eifil^ftHSRf t*5^T*fflJ«« 
(0 8 4 (A) ©±#J««,i:TffllIM^{C^ 
io Jfc) TSftS. -t©*6*, 08 4 (C) fc*-*\k3K. 

[0097] 08 511 084 ©MO«f B «^SIl: 
fctvr, , a2 «r^-rnt)4 5 0 , j&HJf 3 2 

©J|$ d 4 3 u mi bfe^0l^l#tt*it. fctz 
U if H «SSl«i8 5 fcS^T. Ml32ilT 
BUf2^;l/^^^/t>a©M J 9 5 7 8 5£&K fi-i'y 
20 ;i4*«8sJraLTl>&<^. T^t)^, $tHJI3 2H Z\<D 
m-S 1 ) 9"r— ">3 /An • d <h bt 2 8 7 nm©{i£* 

fi^Jl/A (3 3 A) i , (3 3 A) j ©-ait 'J 9^— 
•>3>fRAS2 5nm, ft©fe*BS*if»7 (3 3 

B) 2- ©-&tl-U^7 ; -->3 >m.R' *U6 0nmt:& 

[0 0 9 8 ] 08 5 £#firr-5(C< $tilS:*gM£: ^© 
4. 

[0099] @87ii maw, i ~m 1 2 a&mmwT? 

E*Ufc*»**8«£ttoT*jSL&B«S«M^ 

gti 3o©«fi£*^f„ 08 7&mmrziz, m.mm 
m^m^m noil nUEffia'^^sa 10-120 

-io ©UfnTaboTfei^VAt- KSS^SIl 0 1 

^•©«^(cEig$n^®7 l £igi 0 3 tcto^fiK^n 
4. «b b b **8ii 0 n:n m&vwmmmi 02m 

BfiJt^n, mflBa^Ml 0 3*»6»S**n*Ay^7-f 
H^^WlcSEiir*. ffi7tiil0 3«, «3t« 

*©«3tS«r*tr3t««i 03i, littEfil^M^&ttSt 

snfc3t*Jt«$#. mtRmsk^mm. 1 0 1©^® 

2*7cWCBHWT43ttit*ai 0 4i«t0^-5„ 
[0 10 0] *C*3fei6«T?ttWbfc*56M«CJ:4VA 

so to, 08 7\Z7fiVrz£5Umi8.<!>M&$l%i&&7iimW\Z 
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■t*JSftti8£an*fe©-e«ft<, jE©Rm*»#tt 

[0101] *fc. *f8WT«H5 4, 6 0*5HB6 
4C0^Jg^JtC43l/^T> 1 2 OnmOTO'J^T-yay 
*Wr5«JBSf7-f;WA*fi[fflS«fll7^;UA (3 3 
A) ifc-SUtt (3 3B) i tbTtt5*«. «£*;!©<£ 

*>»JK*«oTWE»5i35tfiffiSHll«l7^;PA (3 3 

A) i , (3 3B) i fcf^SH^i.hlCJ&gjbfc. 20 

fssa^sei 4 o<D^jjic^*ro fc*ru asst. 

ftKttWbfcfflS#Kttra-©#J!Bft^€#U t&BJ£« 

[0 10 2] 0 8 8«r#HR-r*fC. ^SS^iBl 4 0 
tt. H5 4©JSft**S«4 0tStelbfc*fiK*Wr* 
U^-x-->3>Ri *tt§fi:ffii««7^;i/A 
(3 3 B) 1 ©jlffltdJ (n x ) iU^f-va >R2 * 
WT*ttffilS*tflt7-*;WA (3 3B) 2 ©«fBttl 
(n x ) fflSKitXT'S.fcSKEKSftS. 08 30 

9H M*SSil 4 0®, M*7KT©j8)®*Tb 

&fflH»IS7^ Jl/A (3 3B) 2©^T->3> 
R 2 * 1 5 0 nmfC88:5£b. ftfflMlif*:7 A )VA (3 3 

B) 1 ®U^f->3>Ri *tt*i:SEftStfc*^l: 
tPl^TjST. 

[0 1 0 3] B8 9*#BH-T4»C, Sifi*Tbtt. U * 
t ; -->3>Ri <hR2 Ofn^HufBMSB 3 2<D'J^x- 
va>An • dfclM?b<fcofc*£l;:*/hKfc*;:d: 
*tfc>*>5. 0 9 0 tt, 0 8 9 ©jftS^gB 1 4 0 fC*3 
1>T. 6ffliSl7-fJI/A (3 3B) [ , (33B) 2 *» 
©#fe£. 09 1 (A) , (B) , 9 2 (A) , (B) 

^jfjg^T b ©S£ftl?tt£^T«, 

[0104] 0 9 o&mm?/s>\z. mzmmmTbcDM 

1 4 0©sft#fin 

09 1 (B) &3l>«09 2 (D) IC^-T, 2 

\zm^m<D&ttimmGt7 a ;ua (3 3b) i ©s^w 

(3 3B) 1 £13 CANCERS nfc«3fc« 3 4B©©iR 
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09 2 (C) <D*gj£-ett. WIB»ji 
[0 10 5] 09 3 (A) tt. j&HS^ISfil 4 0©3t 

093 (B) iz^T&mmmm? -< )i&&t&. 

fc£U 09 3 (A) , (B) tCfct^T. *W»«Btta> 
h5XhJt#l&T©««*jS"$\ 09 3 (A) , 
(B) £Jt8rf3K, K£«^S114 0». ftffiMffi 

[ 0 1 0 6 ] 0 9 3 (A) OWtttt, ttJM 3 2 (C A© 
««*»#tt£WT*«ft«:teo IE©t5ftt 

[H^0fJ14] 0 9 4(1 *3S9J©«1 4SS*£W;:J:S 
fflcAS^SIEl 5 Q<Dffi&&*k-?. tzf'ls. 0 9 4<P, 
^fcgttWbfc«»K«n-©^BHW^S#b, 

[0 10 7] 0 9 4^mmt 5fC. j&A^SBl 5 0 
tt. itII3 2 ibtpli B a a »f3 2 a iOSSpI 
WOk&m^ JJ5>7.mfo3 1 A4oJ;r>*3 1 B_h(Cj£fi££ 

ntcmm3 1 a' is ±1*3 1 V (centra bfdtmicj; 

«3 1 A&-5^te3 1 Bi5j;tf-?-©±©«ffi£g3<}:'5 
K#fifc$nfc£^eGlBt (0^-B-T) £©fflSfPffl(C<fc 
0. 1!MBpttiMH t 3 2 att. #«»tt»t:*l»T, * 
KWCSittJCBlRl-r*. 09 4©«/&T'H ± 

M77lffi3 1B±l:, 05 4©«]«£H«fc. IE© 
{4ffig|f«-7^;UA (3 3B) ! feJ:Z>'ft©{itBSIt« 

7^A (3 3B) 2 * j ets:3*i5. 

[0108] 09 511 094 OitlSfSf 15 0© 
«ft»ttS^"T. fcfc'U @9 5©#ftll ?&Alf3 2 

tit, *;u^ttffi©iE©Rtt*S*14©?acAZL 1 - 

47 9 2MK fiffiH««7^;UA (3 3B) j ©U 
^x-->3 >R^2 5 nm, fffiSl«7^ ;UA (3 3 
B) 2 ©U^x— ->3>R' &2 4 0 nmtl/fci^l; 
Ot,vr©fc©-C&5. S7i. 0 9 5 4 1 , ^SEl^Mib 
Ttt, B*^ABOJALS 2 0 4«ftK %AH 
3 2©1P^«3. 5 «ml;:!8:5£bTl^S. 
[0 10 9] 09 5 *#fiB1"4»C. ffil^Stl 5 0 

^^««JAtf0 6 5©^^^tti|5l«^/1^-> : &#bT 

05 (a) , (B) vmik&TK&wizjs^Tbmzn 

3. £tz, 05 (A) , (B) , ££Wi09 4(0«cA 

a^^e*, 08 otc^-r7i7^^^hu^7.«^n 

[0 110] bl»HM«^O^TR 
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[0111] 

[fS9i©3&*] »!ftm~6B«to*5e9I©«r*K«kn 
tf, SitEfa^- ^©^II^SBICfcl^T. SiSSfitp] 

esu Mfesi43j;t;m2cDigii)m@©p B i{cigK)«ffi 
£ en ftrt setter. m&m.^w.<Dmmvm.\z£>^ 

Eftttiitcfa^oT^kL. *H**S«©3taii**< 
&JI#^©#fati:i»ESf§l©ttffi£: 
IB 2 ©m« i cd n tc ®eE s ti * m# ft -3 TSMfrT -5 fc 
ft. »l^J:t«B2 0!)»«KWr«*JI»^©ErtI*lft 
*«S^CiS»©H«K»*»lOElS]««tjS2©Elft« 
«t«Sn, *©*8**iliK*S«©«ft«rtta*l»J 
±T5. A>^*WI-S«±»cB»«ttSEKUfc 
«tf©SfiEffl^-K«saj*g«fc:i5^T, ftJffiSSl 
*4 H«S 2 ©««£»« UT{£ffl3S«£EK'rs £ t 

[HB®ffi¥&H9n 

[01] #«WKJ:3«ii**S«©X*W«fil6fcft9l 
[0 2] il©fg a a a«S8I©3>h7Xhtfc 1 !:, fgJI 

[03] 0 1 ©*ffi*^siii©»i«i$fl:&jR-ria-e» 
[0 4] 

[0 5] IE©lg**&£tt£Wt-£$JI£&ofc#?£iK 

[0 6] Hiouit^sicd^T. $e.(cfe*aa« 

[0 7] 06©jSI^gBI:t^T, *s^*;t-©u 

-->3>M©tfc©ffi£0. 4 5 tufcwoa^wt* 

[0 8] B6©*fi*3K8«lC*HT, JW«*;i<0> D 
^-f->3 >{g(r*fTS&ffiMffiffiS©^ti-'J 5'-7 ; 
-->3>{I©J£©M£0. 6fcbfc»£©«fttttt*jK 

-tB-e&s. 

[0 9] 0 6co»ss*gii:few. $tn.A'*;u©u 

— >3>tt©Jt©tt*0. 7 5iLfe^©^i4& 
^-f 0T-'&3. 

[010] H6©*i8fSii:*i>T, i8fl/i*;w© 

x->3 ><I©Jt©<I£0. 8 2tL&»^ca«»tt 
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[011] H6©«fi**SfliK*tJT. «ft/1*JU© 
x-->3 >fil©lt©{l£0. 9 0£Lfc«£©8«8H4 
[012] 0 6 ©j£SS*gSlC:tetvc. jfti|A°*.>U© 

u 9 -x- -> a >{iic2rt *ffiffl«E*t««©£» u * - 

>3 >fit©it«<ii£0. 9 7£Lfc»£©«a«rtt 
[013] 0 6©jSS*^SHf^3liT, JKS/1^-^© 

io u^-^—>3>ffl(c^-r^&t§M«{«s©^n- | j^- 

x-->3>ffl©tt©ffl^l. 0 5£Lfc»£©«fc#tt 
£:*;-f 0T&3. 

[014] 0 6CD^a*^SM{Ci3V5T. iats/i^;u© 
U^-x-i ^3 >ffitr*tT£tttB^lifi«©^ftU^- 
>3>iS©Jt©«*l. 12tLfci^0Sft#tt 

[015] 06©jKa*^g«(C*3l.iT, ^S/^JI/© 

X— >3><i©it©ffi£l. 2 0tLfe^fflSft#tt 
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